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State  of  New  York 


No.  IL 


IN  ASSEMBLY. 

Febbuabt  27, 1889. 


BEPOBT 


OF  THE 


BOABD  OP  CONTBOL  OP  THE  NEW  YORK  AORIOUL- 
TUBAL  EXPERIMENT  STATION. 


Hon.  Fremont  Cole^  Speaker  of  the  Assembly : 

Sm. —  I  herewith  transmit  to  the  Legislature  the 
Seventh  Annual  Report  of  the  New  York  Agricultural 
Experiment  Station. 

Very  respectfully. 

Your  obedient  servant. 

N.  M.  CURTIS, 
Preddent  Board  of  Control. 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE. 


When  this  property  was  purchased  by  the  State,  the  dwellii^, 
which  was  very  Spacious  and  expensiye,  was  considerably  out  of 
repair.  The  bams,  stables  and  other  outbuildings  were  in  still 
worse  condition,  and  so  badly  arranged  that  the  expense  of  storing 
crops  therein  and  removing  them  for  threshing  or  feeding  often 
absorbed  a  great  portion  of  their  entire  value.  They  could  not 
be  repaired  nor  reconstructed  with  economy,  but  some  of  them 
might  answer,  at  least  temporarily,  for  storing  and  exhibiting  the 
agricultural  implements  which  we  were  assured  would  be  donated 
to  the  Station  by  our  leading  manufacturers,  and  others  might  be 
used  for  the  valuable  varieties  of  swine,  of  which  the  Station 
already  possesses  a  considerable  number,  and  possibly  others 
might  be  used  for  poultry,  though  it  will  be  better  to  build  new 
for  this  purpose,  with  sufficient  land  and  suitable  arrangements 
for  developing  this  important  industry. 

We  were  urged  by  representatives  of  associations  having  the 
most  valuable  herds  of  cattle  in  the  country  to  prepare  fit  and 
suitable  stables  and  stalls  for  selected  specimens  of  these  valuable 
animals,  so  as  to  make  a  perfect  test  of  rearing  and  feeding  repre- 
sentatives of  the  various  breeds,  and,  for  the  first  time  in  the 
history  of  our  agriculture,  to  subject  all  to  the  same  care  and  the 
same  system  of  feeding.  If  we  had  not  been  subjected  to  great 
and  unexpected  delays  by  the  extraordinary  season,  which  com- 
pelled us  to  work  our  mechanics  in  the  storm  for  more  than  three- 
fourths  of  the  time,  and  in  overcoming  the  obstacles  to  a  secure 
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foundation,  we  might  to-day  exhibit  from  twenty  to  twenty-five 
head,  the  best  specimens  of  registered  animals  of  the  most  yaln- 
able  breeds  in  the  country,  all  the  gift  of  our  enterprising  and 
liberal  breeders.  Letters  continue  to  pour  in  upon  the  director  to 
this  time,  urging  us  to  hasten  to  completion  the  accommodations 
for  these  cattle.  We  are  now  only  waiting  for  the  proper  set  of 
our  cement  floors  and  the  thorough  drying  of  the  basement  story. 
As  the  extra  appropriation  of  $8,000,  granted  at  the  close  of  the 
late  session  of  the  Legislature,  for  constructing  a  new  bam,  the 
purchase  of  live  stock,  agricultural  implements,  etc.,  became 
available,  we  were  satisfied  that  not  much,  if  anything,  need  be 
paid  for  the  stock  or  implements,  as  the  owners  thereof  had 
decided  to  donate  them ;  and  this  left  us  sufficient  funds  to  con- 
struct a  model  bam,  containing  a  spacious  and  perfectly  ventilated 
stable,  an  elaborate  and  improved  "  silo,"  and  convenient  rooms 
for  meteorological  observations,  all  of  which  are  provided  for  in 
the  new  building.  While  its  cost  has  absorbed  about  all  the 
money  provided  by  the  State  for  this  purpose,  we  can  not  dis- 
cover where  any  saving  could  have  been  made  without  impairing 
the  utility  of  the  provisions  made  for  these  various  objects. 
While  we  have  carefully  studied  to  avoid  all  extravagance  and 
useless  expenditure,  we  have  kept  in  view  that  all  practical 
farmers  who  visit  the  Station  entertain  the  opinion  that  this  prop- 
erty, on  which  nature  has  bestowed  its  choicest  bounties,  and  on 
which  the  former  proprietor  expended  not  less  than  fifty  thousand 
dollars  in  buildings  and  other  improvements,  should  be  made  in 
all  respects  a  model  farm,  and  that  the  experiments  by  its  mana- 
gers should  not  only  embrace  all  of  the  scientific  objects  which 
have  hitherto  occupied  the  main  attention  of  the  director,  but 
extend  to  every  acre  of  the  farm  and  every  building,  every  other 
improvement,  and  every  animal  reared  upon  the  place.     For  the 
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past  six  years,  as  well  as  many  years  prior  to  the  purchase  by  the 
State,  no  improyements  or  repairs  had  been  made,  and  as  a  neces- 
sary consequence  the  fences  had  been  destroyed  on  the  greater 
portion  of  the  farm,  noxious  weeds  had  supplanted  the  crops,  the 
onc^  splendid  and  bountiful  supply  of  water  had  no  longer  any 
avenue  to  the  place,  and  the  most  valuable  of  the  buildings  were 
literally  tumbling  down  over  the  heads  of  the  family  of  the 
director.  The  necessary  repairs  of  the  residence  have  been  made, 
the  water-works  have  been  reconstructed,  carrying  to  all  the 
buildings  and  all  the  stables  a  bountiful  and  reliable  supply  of 
pure  and  wholesome  water,  and  other  improvements  which  could 
no  longer  be  avoided  without  destruction  to  the  property  of  the 
State  have  been  accomplished.  But  in  doing  this  work,  there 
being  no  special  appropriation  for  many  of  these  purposes,  we 
have  necessarily  used  about  $5,500  of  the  funds  granted  to  the 

Station  for  general  purposes. 

^WM.  W.  WEIGHT, 

JAMES  MoOANN, 

CHAS.  JONES, 

Executive  Committee. 
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CROPS   PRODUCED  IN  1888. 


Hay 

Barley 

Barley,  oats  and  peas 

Straw  of  barley,  oats  and  peas. 

Oats 

Oat  straw 

Merchantable  com 

Soft  corn 

Stover 

Maise  fodder  (s  reen) 

Sorffhum  fodder  (irreen) 

Maize  fodder. •. 

Carrots  and  turnips. 

Sn^ar  beets 

Potatoes 

Apples. . 

Pears 


Peaches 

Strawberries, 

Melons 

Grapes 

Yeffetables... 


Pasture 

Railroad  cut  and  corner 

Balance  experiment  plats 

Balldlngs  and  lawn 

Tenement  lots 

Arboretum  not  planted  and  hUhway. . 


Acres. 


33.67 
.616 
a.96 


li.OO 


U.40 


4.40 
.33 
.419 
.69 
.80 

2.00 


11.60 


Amount 
produced. 


70  tons.... 

16)^  bushels. 
118  bushels... 

18  tons 

729  bushels  . . 

18  tons 

760  bushels . . 


82  tons...... 

66Xtons.... 


400  bushels... 

480  bushels... 

239  bushels. . . 

60  barrels... 


10.63 
1.126 
6.36 
6.78 
.64 
16.00 
126.00 


Price. 


Amount 


$12  26  a  ton 

90  a  bushel . 
60  a  bushel . 

8  00  aton 

36  a  bushel.. 


44  a  bushel . 


6  00  a  ton . 
6  00  a  ton. 


20  a  bushel. 

26  a  bushel. 

40  a  bushel. 

1  00  a  barrel.. 


9867  60 

IS  96 

69  00 

144  00 

266  16 


160  00 
334  60 


80  00 
107  60 
95  60 
60  00 
10  00 
6  00 
60  00 
60  00 
16  00 
76  00 
$2,692  20 
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Treasurer's  Report. 


Geneva,  N.  T.,  Octohnfr  1, 1888. 

To  the  Board  of  Control  of  the  New  York  AgricuUwrcd  Eoffperiment 
Station : 

As  treasurer  of  the  board  of  control,  I  do  respectfully  report : 

That  I  haye  received  from  the  Treasurer  of  the  State  of 
New  York  for  the  twelve  months  ending  September  80, 
1888 $20,000  00 

That  the  balance  on  hand  October  1, 1887,  was 1, 809  81 

Total $21,809  81 


■:siaB 


And  I  do  further  report  that  I  have  expended  during  the 
twelve  months  ending  September  80, 1888,  the  sum  of  $20,800.75, 
Touchers  for  which,  duly  audited  by  the  special  auditing  commit- 
tee of  the  board  of  control,  have  been  furnished  the  Comptroller 
of  the  State  of  New  York. 

Properly  classified,  the  expenditure  has  been  as  follows : 

Board  of  Control $982  57 

Farm 51  58 

Freight,  cartage  and  express 281  06 

Fuel 266  97 

Furniture 76  20 

Iiabor 5 ,  984  88 

liaboratory  department 25  76 

Library 462  99 

Permanent   improvement 910  49 

Postage  expenses 275  00 

Printing 140  15 

Bepairs 1,375  45 

Salaries 8,851  58 

Carried  forward $19,084  68 
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Brought  forward $19,084  68 

Stationery 137  98 

Sundries 33  35 

Supplies    1,062  82 

Travel . .  i 288  30 

Insurance 203  62 

$20,800  75 
balance  on  hand 509  06 


$21,309  81 


And  I  do  further  report  that  I  have  received  from  sales  the  sum 
of  $173.19,  which  sum  has  been  duly  paid  to  the  Treasurer  of  the 
State  of  New  York. 

And  I  do  further  report  that  I  have  received  from  the  Treasurer 
of  the  State  of  New  York,  on  account  of  special  appropria- 
tion, $8,000 ;  that  I  have  expended  on  this  account  $2,498.02, 
vouchers  for  which,  duly  audited  by  the  special  auditing  commit- 
tee of  the  board  of  control,  have  been  furnished  the  Comptroller 
of  the  State  of  New  York 

Properly  classified,  the  expenditure  has  been  as  follows : 

Farm $60  00 

Farm  implements  and  tools 275  18 

Laboratory  department 809  00 

Live  stock 828  86 

Manure  and  fertilizer 481  77 

Scientific  apparatus 338  17 

Bam  account 210  09 

$2,498  02 
Balance  on  hand 5,501  98 

$8,000  00 

WM.  O'HANLON, 

Treaswrer. 
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Director's  Report.* 


Tolthe  Board  of  Control  of  (he  New  York  Agricultural  Experiment 
Staiion: 

Gentlemen. — I  herewith  submit  the  seventh  annnal  report  of 
the  Experiment  Station  for  the  calendar  year  1888. 

Upon  the  resignation  of  my  predecessor  in  office,  Dr.  K  Lewis 
Sturtevant^  I  was,  October  20, 1887,  elected  as  director  of  the 
Station  and  entered  upon  the  active  discharge  of  my  duties 
December  1. 

Since  the  purchase  of  the  Station  property  by  the  State  much 
has  become  necessary  in  the  way  of  repairing,  but  owing  to  the 
limited  appropriation  compared  with  the  extent  of  work  upon 
which  it  was  necessary  at  once  to  enter,  there  were  not  sufficient 
funds  with  which  to  make  these  necessary  repairs,  and  in  conse- 
quence very  many  matters  were  found  demanding  immediate 
attention  in  order  to  preserve  the  property  from  loss. 

These  repairs,  which  have  been  very  extensive,  have  largely 
occupied  my  time  and  attention  during  the  past  year.  As  yet 
they,  are  not  wholly  completed,  but  little  suflfers  by  the  delay 
which  the  close  of  the  season  necessitatea 

In  brief,  the  repairs  made  have  been  the  painting  of  the  house- 
without  and  within,  papering  and  putting  in  new  floors  in  many  of 
the  rooms,  replacing  sills  and  beams  which  were  decayed,  relay- 
ing the  flagging  and  some  of  the  walls,  which  have  been  injured  by 
action  of  frost,  extending  the  system  of  steam  radiators  to  the 
third  story,  relining  and  painting  the  fence,  repairing  the  fountains 
and  the  drive  through  the  grounds,  and  in  short  doing  that 
only  which  was  needed  to  place  the  property  in  a  proper  and  safe 
condition. 

Besides  the  lines  of  investigation  hitherto  pursued  at  the 
Station,  it  seemed  best  to  take  up  others  which  appeared  to  be  of 


•Peter  Collier,  A.  M.,  M.  D.,  Ph.  D. 
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especial  interest  to  the  farmers  of  the  State,  and  to  farther  these 
investigations  there  was  pressing  need  of  increased  facilities  in 
bam  room  and  accommodations,  as  there  was  no  bam  upon  the 
place  into  which  it  was  possible  to  drive  with  a  load  of  hay  or 
grain,  and  no  facilities  for  weighing  a  load  of  these  crops. 

The  following  statement,  which  was  prepared  and  presented 
before  the  Senate  Committee  on  Finance,  is  reproduced,  as  it 
presents  in  brief  the  past  history,  the  present  condition  and  the 
pressing  demands  of  the  Station,  if  it  is  to  be  able  to  provide  for 
the  future  work  which  is  demanded  of  it  by  our  agricultural 
community. 

Unfortunately  this  statement  was  presented  to  the  Legislature 
at  a  date  so  near  the  close  of  the  session  that  it  could  not  receive 
the  consideration  its  importance  demanded,  but  to  provide  for  the 
more  pressing  wants  there  was  made  an  appropriation  by  the 
Legislature  of  the  sum  of  eight  thousand  ($8,000)  dollars  "  for 
erection  of  bam,  and  for  the  purchase  of  farming  and  scientific 
implements,  live  stock  and  fertilizers." 

The  State  Agrioultubal  Experimbntal  Station  at  Geneva. 
Some  of  the  Seasons  why  Additional  Appropriations  are  Needed. 

The  following  statement  is  made  because  there  appear  to  exist 
in  certain  quarters  grave  misconceptions  as  to  the  work  of  the 
Station  in  the  past,  the  practical  and  scientific  value  of  the  work 
done,  the  economy  of  its  management  and  the  necessity  of  additional 
aid  in  order  that  it  may  enlarge  its  sphere  of  usefulness.  If  the 
Qriticisms  which  have  occasionally  been  heard  concerning  the  Sta- 
tion were  just,  if  the  statements  upon  which  such  adverse  criticisms 
are  based  were,  true,  or  even  approximately  so,  there  can  be  no 
doubt  of  the  moral  and  legal  duty  of  the  Legislature  to  abolish  the 
Station  at  Geneva,  and  at  once,  even  were  it  the  last  hour  of  the 
session. 

This  statement,  therefore,  is  made  to  show  that  the  gravest  error 
has  been  made  in  such  criticisms,  and  to  inform  those  who  may  be 
called  upon  to  discuss  these  matters  when  they  are  presented  to 
them  for  consideration. 

I  have  taken  certain  facts  and  statements  from  a  recent  address 
upon  scientific  agriculture  by  President  Adams,  from  which  I  quote 
mainly  from  memory  at  this  writing. 
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I  desire  at  the  outset  to  state  that  I  have  prepared  this  state- 
ment not  as  the  director  of  the  Experimental  Station,  which  position 
I  have  but  recently  been  called  npon  to  assume,  but  rather  as  an 
outsider,  an  expert  familiar  for  the  past  twenty-five  years  with  the 
work  which  such  Stations  have  been  engaged  in,  and  with  the  work 
which  has  been  done  during  the  six  years  of  its  existence  at  your 
Station  by  my  predecessor,  Dr.  R  Lewis  Sturtevant 

Whatever  of  merit  that  work  has  belongs  wholly  to  him  and  not 
to  me,  and  I  wish  to  state  that  under  my  administration,  if  it  shall 
be  continued,  I  have  no  thought  to  abandon,  but  rather  to  supple^ 
merit  the  work  which,  in  my  best  judgment,  has  been  wisely 
planned  and  faithfully  and  economically  carried  forward.  Please, 
therefore,  consider  what  I  may  say  as  in  the  nature  of  expert 
testimony,  and  without  personal  bias. 

The  First  Napoleon  declared  that  agriculture  was  the  basis  of  all 
national  prosperity.  Everybody  knows  that  when  he  set  aside 
1,000,000  francs  annually  for  the  establishment  and  maintenance  (A 
six  experiment  stations  for  the  development  of  the  beet-sugar 
industry  alone,  he  laid  the  foundation  of  an  industry  which  to-day 
controls  the  markets  of  the  world  in  this  important  commodity, 
and  which  has  reduced  the  cost  of  beet-sugar  from  forty  to  less 
than  three  cents  per  pound. 

Everybody  knows  that  it  was  the  ambition  of  Frederick  the 
Great  to  mi^e  his  realm  the  foremost  power  in  Europe.  One  hun- 
dred years  ago  his  sagacity  led  him  to  appropriate  $32,000,000. 
a  year  to  the  development  of  the  agricultural  resources  of  Prussia, 
and  this,  too,  when  his  kingdom  was  small  and  impoverished. 

Every  new  disaster  was  met  by  some  new  expedient  for 
strengthening  the  productive  resources  of  the  country.  Just  after 
the  battle  of  Jena,  when  the  territory  of  Prussia  had  been  reduced 
to  about  half  the  former  area,  the  famous  school  of  Moeglin  was 
founded.  After  the  revolution  of  1848,  the  department  of  agri- 
culture was  placed  under  a  special  minister.  After  the  battle  of 
Sadowa  the  agricultural  college  of  Leipsic  was  established,  and 
$60,000  was  given  to  provide  scientific  instruments  and  the  appli- 
ances of  instruction  alone.  To-day  twenty  professors  in  this 
institution  devote  their  entire  time  to  matters  pertaining  to 
agriculture. 

What  are  the  results?  A  century  ago  much  of  Prussia  was 
barren  plains  of  sand,  wild  and  absolutely  unproductive  ;  more  of 
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it  was  swamps  and  morasses,  wholly  given  over  to  wolves  and 
bears.  To-day  those  sandy  plains  and  those  trackless  swamps  are 
the  gardens  of  Europe. 

To-day,  in  the  German  Empire  alone,  there  are  184  agricultural 
experiment  stations  wholly  devoted  to  the  development  of  what 
Washington  truly  declared  to  be  the  noblest  occupation  of  man. 

In  England  one  man  established,  and  for  forty-five  years  has 
maintained  with  a  permanent  endowment  of  $500,000,  an  agricultu- 
ral experiment  station  at  Bothamstead.  It  would  take  a  day  to 
recount  the  valuable  service  which  this  institution  has  rendered 
to  English  agriculture.  In  brief,  it  may  be  said  that,  within 
the  past  thirty  years,  the  average  yield  of  crops  in  England  has 
been  almost  trebled. 

To-day  there  is  not  a  reasonable  doubt  that  with  no  increase 
of  labor,  but  simply  with  increased  intelligence,  the  agricultural 
productions  of  the  Empire  State  may  be  within  ten  years  doubled 
and  the  profits  increased  ten-fold. 

The  following  statement  has  been  prepared  by  a  member  of 
the  Board  of  Control  of  the  Station  who  has  been  personally 
acquainted  with  the  works  of  the  Station  since  its  establishment 

The  Agricultural  Experiment  Station  at  Geneva  was  organized 
about  six  years  ago.  The  property  belonged  to  a  deaf-mute  who 
had  no  skill  in  farming,  and  no  conception  of  the  economy  of 
keeping  the  premises  and  buildings  in  proper  repair.  At  the  price 
which  the  State  paid  for  this  property,  $5,000  to  $10,000  might 
have  properly  been  set  aside  for  putting  the  farm  in  proper  condi- 
tion, as  would  have  b^fen  done  if  the  property  had  been  pur* 
chased  by  a  gentleman  farmer  of  pecuniary  resources  But  Dr. 
Sturtevant  deemed  it  best  to  ask  at  that  time  for  no  money 
beyond  the  allowance  required  for  the  fitting  up  of  rooms  and 
providing  of  implements  and  scientific  apparatus,  and  the 
employment  of  competent  professors  in  the  various  departments 
of  scientific  agriculture,  a  limited  supply  of  tools  and  agricultural 
implements  and  the  necessary  fixtures  of  an  ordinary  farm. 
Down  to  the  date  of  Dr.  Sturtevant's  resignation  very  little 
attention  was  paid  to  the  farm  proper,  but  the  results  of  the 
scientific  experiments  of  the  Station  have  proven  highly  import- 
ant and  satisfactory  to  the  most  eminent  and  learned  agriculturists 
of  this  country  and  Europe,  and  it  is  a  significant  fact  that  there 
is  scarcely  one  of  the  corps   employed  at  this  Station  who  has 
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not  been  inyited  to  take  positions  at  agricnltural  colleges  and 
experiment  stations  of  other  States  at  largely  advanced  salariea 
But  the,  policy  hitherto  pursued  at  this  Station  has  nearly 
ignored  all  experiments  in  stock-raising,  and  such  fair  comparison 
in  the  value  of  the  various  breeds  as  can  only  be  determined  by 
subjecting  aU  to  the  same  treatment  in  feeding  and  care,  and 
utilizing  the  farm  to  determine  the  true  value  of  the  various 
fertilizers  now  in  general  use  and  about  which  our  farmers  are  so 
anxious  to  get  reliable  information.  A  change  in  this  policy  is 
now  deemed  very  desirable,  more  especially  as  some  of  the  most 
noted  cattle-breeders  in  the  country  offered  to  donate  to  the  Sta- 
tion some  of  the  most  valuable  animals  of  their  herds.  But  before 
the  director  is  in  a  condition  to  accept  these  generous  and  valuable 
gifts,  the  farm  must  have  fences,  buildings,  manures,  farm  imple- 
ments and  proper  cultivation.  Scarcely  a  practical  farmer  has 
visited  the  Station  for  the  last  year  without  expressing  a  desire 
that  they  should  find  upon  the  State  farm  herds  of  cattle,  sheep 
and  swine,  about  whose  management,  rearing  and  feeding  they  can 
get  authentic  facts,  and  something  reliable  about  the  various  phos- 
phates and  other  fertilizers. 

Another  new  departure,  which  is  deemed  desirable,  is  establish- 
ing at  this  Station  a  department  of  agricultural  implements,  such 
as  are  usually  found  at  our  annual  fairs.  State,  county  and  town. 
The  peculiar  advantage  of  concentrating  them  at  this  point  is  that 
it  would  enable  purchasers  to  test  the  relative  merits  of  each  at 
all  times,  and  get  at  the  impartial  tests  made  by  the  managers  of 
the  farm  in  their  own  fields.  It  is  not  believed  that  the  cattle  and 
other  animals  and  these  farm  implements  would  cost  the  State  any 
money  beyond  the  expense  of  providing  suitable  buildings  for  the 
tools,  and  bams  and  sheds  for  the  cattle,  sheep  and  swine ;  and  it 
is  believed  that  all  the  animals  which  can  be  well  kept,  and  all  the 
implements  which  are  desired,  according  to  the  assurances  already 
given,  will  be  cheerfully  donated  by  the  owners  and  manufacturers. 
But  one  of  the  committee  has  suggested  that  beyond  the  cost  of 
the  bams  and  repairs  of  the  house  the  funds  to  make  these 
improvements  can  be  taken  from  the  regular  appropriation.  But 
the  objection  to  that  proceeding  is  that  it  must  result  in  impairing 
or  breaking  up  and  discontinuing  the  experimental  work  for  which 
the  institution  was  originally  established,  for  there  is  not  now,  and 
there  is  not  likely  to  be  in  the  future,  any  surplus  of  this  appro- 
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priation,  if  we  are  to  continue  this  work  on  the  scale  anticipated 
when  it  was  commenced.  The  experience  of  the  last  six  years  has 
suggested  no  branch  or  branches  of  this  work  which  can  be  carried 
on  at  less  expense  or  advantageously  discontinued.  On  the  con* 
trary,  we  are  constantly  reminded  that  if  we  had  the  means  we 
could  establish  additional  departments  with  decided  advantage  to 
the  great  interests  we  are  endeavoring  to  serve. 

The  work  at  the  Station  during  the  past  six  years  has  been 
economically  done.  I  present  in  Exhibit  A  a  list  of  those  States 
which  had  experiment  stations  in  1886,  nine  in  all:  Alabama, 
Connecticut,  Maine,  Massachusetts,  North  Carolina,  New  Jersey, 
New  York,  Ohio  and  Wisconsin.  The  number  of  farms  in  each 
State,  number  of  farmers,  population  and  aggregate  value  of 
annual  farm  products  is  taken  from  the  census  of  1880. 

I  present  also,  in  Exhibit  B,  the  annual  State  appropriation  for 
each  experiment  station  in  each  of  these  nine  States,  the  total  of 
salaries  paid  in  each,  the  number  of  salaried  officers  in  each,  the 
per  cent  of  the  appropriation  paid  for  salaries,  the  amount  of  tax 
to  each  farm  in  the  State  if  the  appropriation  was  wholly  assessed 
upon  the  farms,  the  tax  to  each  farmer  if  they  alone  were 
assessed,  the  tax  per  capita  upon  the  whole  population,  the  per- 
centeige  of  the  assessments  upon  the  aggregate  annual  value  of 
farm  products  in  1879.  I  desire  to  call  attention  to  a  few  points 
disclosed  in  this  Exhibit  B. 

Exhibit  A 
States  having  Eocperiment  Stations  in  1886. 


Number 
of  f armSr 

Number 
of  farmers. 

Population. 

valae  off  arm 
products. 

AlftbHTnA  ,.,.„-,-,-,-,,,-,,-,.,,,. 

186,864 

80.698 

64,809 

88.406 

167.609 

84.807 

341.088 

347,189 

184,833 

880.680 

44,036 

83,180 

64,978 

360,937 

69,314 

877,460 

897,496 

196,901 

1.362,606 
633.700 
648,936 
1,783,086 
1,899,760 
1,131,116 
6,063,871 
8,198,063 
1,816,497 

166,873,994 

Conneotiout 

18.010,076 

Maine  

31,946,489 

MaasachuBotts 

34.160,881 

North  Carolina 

61,739,611 

New  Jersey 

39,660,766 

New  York.; 

178,036,096 

Ohio 

166.777,163 

Wisconsin 

73.779.406 
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Exhibit  C. 


NAME. 

Beceived 
at  Station. 

Beo^iveB 
now. 

state. 

MnBaboociy.!!"."'.v.;;;;;:;*.'.;;;;;;;;:;:;;v.;;;:; 

Mr.  Arthur. 

Mr.  Goff. 

$1,000 

1,800 

1,000 

1.000 

MO 

$1,800 
2,000 
1,600 
1,000 
1,800 

Tennessee. 
Wisconsin. 
Indiana. 

Mr.Ladd ......: 

1.  The  per  cent  of  the  appropriation  paid  for  salaries  is  less  in 
New  York  than  in  either  of  the  others  of  which  the  records  are 
fnlly  given.  Connecticut  pays  eighty-six  per  cent,  New  Jersey 
sixty-five  per  cent,  Maine  fifty-nine  per  cent,  and  New  York  bnt 
forty-five  per  cent. 

2.  The  average  salaries  paid  to  the  officers  are  lower  than  in 
most  States,  for  the  average  salary  in  Connecticat  is  $1,400,  in 
Massachusetts  $1,575,  in  New  Jersey  $1,025,  and  in  New  York 
$1,100 ;  and  in  this  connection  I  wish  to  call  attention  to  Exhibit  0, 
where  it  appears  that  one  employe  of  your  Station,  who  was  paid 
$1,000,  has  been  called  into  like  service  in  Tennessee  at  a  salary 
of  $1,800 ;  another,  who  received  at  your  Station  $1,800,  has  been 
called  to  carry  forward  in  Wisconsin  the  same  work  he  did  at 
Geneva  and  receives  a  salary  of  $2,000  and  certain  perquisites 
materially  increasing  his  salary ;  still  another,  who  was  receiving  at 
your  Station  $1,000,  has  been  called  to  Indiana  for  the  same  ser- 
vice he  gave  you,  and  receives  $1,600  and  his  expenses  in  a  trip  to 
Europe  as  additional  compensation. 

Still  another,  who  has  been  working  at  your  Station  for  the 
pitiful  sum  of  $660  a  year  (pitiful  for  the  valuable  services  he  has 
performed),  has  recently  been  advanced  to  a  salary  of  $1,800,  and 
is  now  urged  to  accept  positions  in  Vermont,  Maryland,  Iowa  and 
Virginia,  at  an  increase  over  what  he  now  receives. 

Finally,  another,  who  receives  at  your  Station  $1,000,  is  being 
urged  to  accept  another  place  in  a  neighboring  State  for  $1,600. 

It  thus  appears  that  the  scientific  work  which  has  been  done  at 
your  Station  has  been  secured  in  every  instance  at  less  cost  than 
other  States  have  been  and  are  willing  to  pay  for  the  same  service. 
I  repeat,  then,  that  the  fact  that  these  men  have  been  called  away 
to  continue  their  labors  in  other  places,  and  at  greatly  increased 
compensation,  clearly  proves  that  the  work  they  performed  was 
excellent  and  valuable,  and  that  their  work  was  secured,  as  we 
may  say.  at  much  less  than  the  true  market  price. 
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3.  It  appears  also  from  Exhibit  B  that  were  this  entire  appro- 
priation levied  upon  the  farm  the  average  annual  cost  to  each 
farm  in  New  York  would  be  less  than  eight  and  one-third 
cents,  while  in  Connecticut  and  Massachusetts  it  is  three  times, 
and  in  New  Jersey  four  times,  as  great.  If  assessed  only  upon  the 
farmers  it  would  constitute  an  annual  tax  upon  each  farmer  in 
New  York  of  less  than  five  and  one-third  cents ;  Connecticut,  Mas- 
sachusetts and  New  Jersey  farmers  paying  three  times  as  much. 
If  levied  upon  the  population  it  is  less  than  four  mills  per  capita 
per  annum,  while  the  good  people  of  Connecticut  groan  under  a 
per  capita  tax,  for  this  purpose,  of  over  one  cent  per  annum,  and 
the  inhabitant  of  New  Jersey  is  nearly  as  heavily  burdened. 
Finally,  we  find  that  this  annual  appropriation  is  only  -Yihnr  of  o^^ 
per  cent  of  the  aggregate  aimual  value  of  the  farm  crops  of  New 
York,  while  it  is  nearly  four  times  as  great  in  Connecticut,  Massa- 
chusetts and  New  Jersey. 

Certainly  no  one  can  count  this  an  oppressive  burden ;  were  it 
one  hundred  times  as  great  it  could  scarcely  be  felt,  and  the 
results  flowing  from  such  increased  facilities  in  the  solution  of 
the  countless  problems  which  stand  in  the  way  of  advancing 
agriculture  would  in  a  decade  repay  this  expenditure  a  hundred- 
fold. 

4  I  desire  to  call  attention  also  to  the  fact  that  this  work 
done  at  your  Station  these  last  six  years,  has  been  of  very  great 
value,  and  has  been  directly  in  the  line  of  the  best  work  done 
by  similar  Stations  not  only  in  this  country,  but  in  every  country 
of  Europe. 

Professor  Henry  E.  Alvord,  of  Amherst  Agricultural  College, 
recently  elected  as  director  of  the  experiment  station  in 
Maryland,  in  a  late  paper,  in  which  he  elaborately  discusses 
the  question  of  milk,  butter,  cheese,  etc.,  makes  (13)  thirteen 
distinct  references  to  the  invaluable  work  in  this  direction  which 
has  been  accomplished  at  your  Station  at  Geneva.  Very  clearly 
Mr.  Alvord  is  of  the  opinion  that  your  Station  has  done  valuable 
scientific  and  practical  work  in  behalf  of  this  immense  dairy 
interest,  in  which,  as  you  well  know,  the  Empire  State  stands  at 
the  head  of  all  the  States  of  the  Union. 

Whatever  of  criticism  may  be  justly  brought  against  the  work 
of  Dr.  Sturtevant,  is  for  sins  of  omission,  and  of  those  no  one  was 
more  cognizant  than  he  ;  but  those  were  faults,  if  faults  they  were, 
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for  whicli  lie  was  no  more  to  blame  than  was  any  other  intelligent 
citizen  of  the  Empire  State.  I  think  he  erred,  I  think  we  all  have 
erred,  perhaps,  in  failing  to  fully  appreciate  our  opportunities  and 
our  responsibilities  in  this  matter ;  have  erred,  perhaps,  in  failing 
to  appreciate  how  much  such  a  Station  could  do  to  render 
agriculture  more  productive  and  more  profitable. 

Let  me  briefly  recall   a  little  of    the  history  of  agricultural 
sdence : 

In  1795  the  Earl  of  Dundonald  published  the  first  book  in  the 
English  language  on  agricultural  science,  entitled  "  The  Intimate 
Belation  Existing  between  Chemistry  and  Agriculture."  In  1838  the 
Oottingen  Academy  offered  a  prize  for  the  solution  of  the  problem 
whether  mineral  matter  was  necessary  for  the  development  of  a 
plant.  In  1851  the  first  public  experiment  station  was  established 
at  Moeckem,  Saxony.  In  1861  fifteen  had  been  established ;  fifty- 
six  in  1871 ;  sixty-three  in  1873,  and  at  present  there  are  in  the 
German  empite  alone  184,  devoted  exclusively  to  the  solution  of 
the  various  agricultural  problems  which  are  continually  rising  in 
practice.  Besides  Germany,  numerous  stations  have  existed  for 
years  in  Austria,  France,  Italy,  Switzerland,  Sweden,  and  other 
epuntries.  Two  notable  private  farms  and  experiment  stations 
have  been  established  which  deserve  mention :  The  laboratory  and 
farm  of  Boussingault,  near  Strasburg,  established  in  1835;  the 
laboratory  and  experimental  grounds  of  Bothamstead,  which  were 
established  in  1845,  and  have  an  endowment  fund  by  Mr.  Lawes  of 
100,000  pounds  sterling.  In  addition  to  the  above  there  exist  the 
Highland  Agricultural  Society  of  Scotland,  established  in  1849 ; 
the  Boyal  Agricultural  Society  of  England  established  about  the 
same  date ;  the  Boyal  College  of  Oirencester,  the  laboratories  of 
Giessen  and  Munich,  where  Liebig  labored,  and  that  at  Tharrandt, 
famous  for  the  work  of  Stoeckhart. 

The  work  done  at  these  public  experiment  stations  consists 
largely  of  feeding  experiments  with  cows,  oxen,  calves,  sheep, 
swine,  etc.,  to  determine  the  best  constituents  of  rations,  greatest 
economy  in  fattening,  effects  of  different  foods  on  yield  and  quality 
of  milk  and  butter,  the  value  of  steaming  food,  the  relative  value 
of  different  fodders,  roots,  grasses,  hays,  clovers,  brewers'  and  dis- 
tillery wastes,  etc.,  the  careful  study  of  solid  and  liquid  excrements 
of  animals  under  different  feeding  trials,  digestion  experiments^ 
fertilizer  experiments  on  various  crops  to  determine  the  effect  on 
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quality  and  quantitj  with  almost  every  variation  and  modification, 
soil  temperatures  at  different  depths  and  daring  different  seasons, 
drainage  waters,  their  composition  and  flow,  and  fertilizer  control ; 
and  in  this  country  during  the  past  twenty  years  the  effect  of  this 
control  has  been  to  increase  the  average  intrinsic  value  of  com- 
mercial fertilizers  thirty-one  per  cent  The  average  cost  has 
decreased  during  the  same  period  fifty  per  cent ;  or  in  other  words 
the  average  saving  amounts  to  61.43  per  cent,  i,  e.,  to-day  one  may 
purchase  the  same  amount  of  fertilizing  material  for  $38.57  which 
would  have  cost  him  $100  twenty  years  ago. 

Tou  will  please  observe  that  this  annual  saving  to  the  people  of 
this  State  in  this  single  matter  of  fertilizers  many  times  repays  the 
expense  of  your  Station  since  its  establishment,  and  this  is  a  matter 
easily  estimated  in  dollars  and  cents ;  but  no  intelligent  person  can 
doubt  that  greater  pecuniary  results  have  proceeded  from  these 
experiment  stations  than  even  this,  and  many  greater  results  are 
yet  to  follow. 

The  average  acreage  yield  in  the  farm  crops  of  England  has  been 
more  than  doubled  within  twenty-five  years;  the  same  may  be 
done  in  New  York ;  the  average  yield  of  many  dairy  herds,  in  thi& 
State  and  others,  has  been  more  than  doubled  within  twenty-five 
years ;  the  same  may  be  true  of  our  million  and  a  half  of  dairy 
cattle  in  this  State. 

Tou  will  observe,  also,  that  in  the  list  of  investigations  pursued 
at  these  several  Stations  to  which  I  have  referred,  you  will  find 
everything  which  has  occupied  the  attention  of  your  Station  for 
the  past  six  years.  Whatever  of  criticism  maybe  directed  against 
the  work  of  your  Station  therefore  may  be  brought  against  those 
who  have  spent  their  lives  in  their  effort  to  advance  our  knowl- 
edge of  the  fundamental  principles  of  agricultural  science,  and  if 
there  are  such  critics  we  may  say  of  them  and  their  criticisms 
that  "  fools  rush  in  where  angels  fear  to  tread." 

As  I  said  at  the  outset,  I  wish,  in  all  I  have  said,  to  be  counted 
as  an  outsider  and  an  expert,  called  in  to  pass  judgment  upon  the 
work  of  your  Station  in  the  past  I  can  not  too  highly  commend 
the  comprehensive  wisdom  of  the  statute  which  established  your 
Station  "/or  the  purpose/'  as  it  states,  "o/  promoting  every  branch 
of  agriculture  by  scientific  investigation  and  experiments  Mark  the 
words.  For  a  century  hence  no  better  law  could  be  framed  for  such 
a  purpose.     I  can  not  too  highly  commend  the  intelligence,  faith- 
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fulness  and  zeal  with  which,  under  the  director  of  your  Station, 
this  law  has  been  carried  out 

What,  then,  is  the  matter?  I  will  be  very  brief  in  giving  my 
opinion.  It  appears  to  have  been  unrecognized  that  such  an 
institution  as  you  established  seven  years  ago  was,  and  could  only 
be,  if  successful,  a  growing  institution;  and  that  in  its  develop- 
ment it  would  demand,  and  must  have,  the  means  of  development ; 
and  that,  in  short,  means  more  money.  It  was  a  grave  mistake, 
that  an  institution  doing  such  excellent  work  should  not  have 
reached  out  into  other  fields  of  useful  effort,  which  in  the  very 
nature  of  the  case  it  must  occupy,  or  they  must  be  permanently 
neglected. 

Stimulated  perhaps  by  the  just  demands  of  the  farming  com- 
munity, and  yet  in  accord  with  their  judgment,  the  board  of 
control  of  your  Station  are,  without  exception,  desirous  of  supple- 
menting the  work  hitherto  done,  by  entering  upon  other  matters 
which  demand  and  which  will  repay  investigation. 

To  do  this  will  require  increased  facilities,  more  men  and  more 
money,  and  neither  should  be  withheld.  It  is  contemplated  in  the 
future  to  extend  the  experimental  work  in  the  field,  which  has 
hitherto  been  confined  to  small  plots,  to  the  entire  farm  of  125  acres. 
It  is  proposed  to  enter  into  an  exhaustive  investigation  for  the 
purpose  of^determining  the  relative  value  of  the  various  breeds  of 
cattle  for  the  purpose  of  the  dairy  or  for  beef ;  the  relative  cost  of 
production  of  milk,  butter,  cheese  and  beef,  and  the  food  rations 
which,  with  greatest  economy,  secure  the  best  results.  It  is 
proposed  to  have  upon  the  ground  of  the  Station  a  permanent 
exhibit  of  every  kind  of  agricultural  implement  used  upon  the 
farm.  It  is  proposed  to  have  an  arboretum,  in  which,  in  time, 
there  shall  be  a  permanent  exhibit  of  every  kind  of  tree  and 
shrub  which  in  this  latitude  may  be  successfully  grown;  it  is 
proposed  to  have  upon  the  grounds,  for  the  purpose  of  compari- 
son, all  the  new  varieties  "^of  small  fruits,  and  berries,  and 
vegetables,  in  order  that  their  relative  value,  under  the  same  culti- 
vation, may  be  determined;  it  is  proposed  to  make  a  careful 
investigation  of  the  many  practical  problems  connected  with  one 
of  our  greatest  industries  —  poultry. 

In  regard  to  the  above,  I  would  say  that  of  my  own  personal 
knowledge,  I  am  able  to  testify  that  without  exception,  so  far  as  I 
know,  the  farmers,  the  various  stock-breeders,  the  manufacturers 
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of  agricultaral  implements,  the  nurserymen  and  fruit-growers,  and 
the  poultrymen  are  unanimous  in  their  desire  to  have  this  work 
entered  upon  and  are  ready  to  contribute,  many,  if  not  all  of  them, 
to  supply  the  Station  with  choice  animals  and  implements,  and 
trees  and  fruits,  and  the  material  necessary  with  which  to  carry 
on  this  work. 

It  is  hoped  that  there  will  be  provided  at  the  Station  the  means 
of  securing  protection  to  the  farmers  of  the  State  in  the  purchase 
of  fertilizers,  for  which  there  is  at  the  present  so  large  a  demand 
and  the  use  of  which  is  so  rapidly  increasing.  At  the  present  we 
are  mainly  indebted  to  the  supervision  and  control  which  our 
neighboring  States  are  exercising  upon  this  matter  for  the  protec- 
tion which  we  should  secure  for  ourselvea 

It  appears  most  desirable  that  in  the  near  future  there  should  be 
established  in  several  different  sections  of  the  State  branch  Experi- 
ment Stations  for  the  purpose  of  determining  the  residts  which 
are  produced  by  differences  of  soil  or  climate.  Such  work  could 
and  would  be  conducted  by  intelligent  farmers  in  their  several 
sections,  under  the  direction  and  supervision  of  the  central  Station, 
and  in  this  way  the  useful  work  and  influence  of  the  Station  could 
be  widely  distributed  at  a  very  slight  additional  expense. 

It  appears  desirable  that  provision  be  at  once  made  for  the 
erection  of  a  suitable  building  for  the  reception  and  exhibition  of 
such  farm  implements  as  have  been  or  may  soon  be  presented  to 
the  State,  so  soon  as  it  is  known  that  such  will  be  received  and 
cared  for,  as  a  nucleus  of  this  permanent  exhibition  to  which  ref- 
ence  has  been  made. 

It  is  desirable  that  this  Station  should  be  permanently  provided 
with  an  adequate  library  of  books  of  reference  upon  the  various 
matters  pertaining  to  agricultural  science,  and  with  the  various 
appliances  in  the  way  of  scientific  apparatus  necessary  for  the  pros- 
ecution of  its  work;  and  while  the  slight  additions  to  library  and 
apparatus,  which  might  from  time  to  time  be  necessary,  could  be 
made  from  the  annual  appropriation,  it  is  not  sufficient  to  provide 
for  the  large  outlay  demanded  for  library  and  apparatus  at  the 
outset;  and  thus  far  the  Station  has  largely  depended  for  those 
upon  the  private  property  of  its  director. 

I  need  not  say  that  all  these  requirements  for  the  present,  or  in 
the  near  future,  will  demand  money,  but  I  am  confident  that  if 
very  much  more  than  we  may  ask  for  should  be  demanded  to 
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carry  these  plans  into  execution,  there  is  not  a  commnnity  of 

farmers,  nor  those  engaged  in  any  other  pursuit  in  this  State, 

which  would  not,  upon  a  full  presentation  of  the  matter,  unite  in 

declaring  it  to  be  the  most  beneficial  use  which  could  be  made  of 

the  public  money.     It  should  be  understood  that,  year  after  year, 

as  the  legitimate  work  increases,  as  new  fields  of  usefulness  present 

themselves,  and  the  reasonable    demands  of    our    agricultural 

citizens  shall  be  laid  upon  the  Station,  that  additional  facilities 

for  meeting  such  demands  will  be  imperatively  necessary. 

In  the  judgment  of  the  director  and  of  the  board  of  control  of 

your  Experiment  Station,  there  is  immediate  demand  for  an 

appropriation,  in  round  sum  of  ten  thousand  dollars  ($10,000), 

and  were  an  additional  five  thousand  added  to  this  amount,  it 

could  in  their  best  judgment  be  most  wisely  expended  in  entering 

upon  other  portions  of  this  work  already  indicated  as  desirable  ; 

for  example,  for  two  thousand  dollars    ($2,000),  there  could  be 

provided  a  suitable  building  for  the  reception  and  exhibition  of 

the  agricultural  implements  already  mentioned ;  and  for  the  sum 

of  three  thousand  dollars  ($3,000),  (to  provide  for  salaries  and 

traveling  expenses  of  two  efficient  men),  there  could  be  established 

at  least  ten  branch  Experiment  Stations  in   as  many  different 

localities  in  the  State. 

PETEE  COLLIER, 

Director. 
WM.  W.  WRIGHT, 
QERRIT  S.  MILLER, 

Committee  of  the  Board  of  GontroL 
Albany,  April  16, 1888. 

THE  AGRICULTURAL  INTERESTS  OF  NEW  YORK 

The  following  table,  taken  mainly  from  the  annual  report  of  the 
Department  of  Agriculture,  will  present  approximately  the  extent 
of  the  agricultural  interests  of  the  State  of  New  York,  as  repre- 
sented by  the  amount  and  value  of  its  products  and  other  statistics 

of  interest 

New  York,  1886. 

Bushels.  Value. 

Com 22,426,000  $12,568,650  GO 

Wheat 11,093,000  9,318,120  00 

Bye 2,890,000  1,706,100  00 
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Bashels.  Value. 

OatB .' 40,223,000  $14,078,050  00 

Barley .....;.       7,712,000  4,704,320  00 

Buckwheat 4,563,000  2,362,360  00 

Potatoes 27,995,000  11,477,950  00 

Tobacco,  lbs 7,583,000  872,046  00 

Hay,  tons 6,418,677  58,260,778  00 


Farm  Animals  of  New  York. 

Number. 

Horses 674,018 

Mules 5,210 

Cows  1,540,063 

Oxen  851,128 

Sheep 1,564,067 

Hogs  686,390 


$115,327,283  00 


Value. 

$65,365,391  00 

562,366  00 

46,971,617  00 

27,164,603  00 

5,415,582  00 

5,803,084  00 


5,320,866  $151,272,643  00 

Other  Statistics  of  New  York. 

Farm  animals $151,272,643  00 

Leading  crops \ 115,327,283  00 

Dairy  products. 44,000,000  00 

Wine  and  grapes 9,000,000  00 

Other  products 41,000,000  00 


The  agricultural  prodlicts  of  the  State  amount  to  at  least 
$250,000,000  annually,  and,  as  has  been  seen,  are  of  the  most 
diverse  character.  In  fact,  it  is  questionable  whether  an  equal 
area  upon  the  globe  presents  a  greater  diversity  of  soil,  of  climate 
and  of  agricultural  interests  than  does  the  Empire  State. 

Not  alone  in  name  but  in  very  fact,  it  is  imperial,  in  its  com- 
manding influence  and  resources,  its  extent  of  territory,  its  com- 
mercial supremacy,  foreign  and  domestic,  its  facilities  for  transpor- 
tation, its  fertile  soil,  its  abundant  products  and  its  aggregate 
wealth. 

It  is  surpassed  but  by  two  States  in  the  i^gregate  value  of  the 
leading  crops,  but  by  two  in  the  aggregate  value  of  its  farm 
animals,  but  by  two  in  the  number  of  its  farms,  and  by  no  State  in 
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the  Union  in  the  number  of  farms  which  are  cultivated  by  the 
owners  of  the  farms. 

Although  but  twenty  per  cent  of  its  people  are  actively  engaged 
in  agriculture,  the  aggregate  interests  of  this  portion  of  the  com- 
munity are  such  as  to  demand,  as  they  should  receive,  the  most 
serious  consideration. 

While  there  is  in  the  general  intelligence  which  characterizes  our 
agricultural  methods  much  to  encourage  and  give  hope  for  the 
future,  the  possibilities  of  the  future  are  far  in  advance  of  anything 
yet  achieved  except  by  those  who  are  in  the  very  fore  front. 

It  is  entirely  within  bounds  of  facts  to  assert  that  there  are  at 
least  ten  per  cent  of  our  farmers,  in  whatever  branch  of  agricul- 
tural industry  they  may  be  engaged,  who  are  getting  double  the 
return  of  the  average  of  those  engaged  in  that  branch  — twice  the 
bushels  per  acre,  twice  the  pounds  of  butter  per  cow,  and  this  too 
simply  by  improved  methods  and  intelligent  application  of  the 
fundamental  principles  of  success  which  should  govern  their 
practice. 

Such  facts  sufficiently  justify  any  remarkable  expenditure 
which  may  aid  in  advancing  our  agriculture  to  a  more  productive 
and  more  prosperous  condition. 

The  aid  which  experiment  stations  have  rendered  in  bringing 
this  about  is  now  generally  admitted,  but  their  work  has  thus  far 
been  mainly  limited  to  Great  Britain  and  the  Continent  In  the 
United  States  there  is  reason  to  believe  that  the  benefits  will  be  as 
great  to  our  agriculture  and  more  speedily  secured  than  in  Europe, 
since  we  can  build  upon  very  broad  foundations  already  carefully 
laid  by  these  pioneers  in  scientific  agriculture. 

Is  THE  Soil  op  New  York  being  Exhausted  op  Fertility? 

The  exhaustion  of  soils  of  those  elements  of  fertility  which  are 
known  to  be  removed  in  the  several  crops  has  been  already  so 
well  established  as  to  constitute  one  of  the  admitted  facts  of 
agricultural  science.  The  means  by  which  such  exhaustion  may 
be  prevented,  and  by  which  even  the  fertility  of  the  soils  may  be 
greatly  increased,  have  also  been  in  many  cases  equaUy  well 
established. 

It  is  obviously  of  the  highest  practical  importance  to  determine 
how  effective  have  been  the  means  employed  to  maintain  not  only 
the  fertility  of  the  farming  lands  of  New  York,  but  of  other  States 
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as  welL  The  successful  production  of  a  crop  depends  upon  so 
many  conditions  that  the  changes  in  the  chemical  and  physical 
conditions  of  the  soil  can  not  easily  be  recognized  without  extend- 
ing the  comparison  of  products  over  long  intervals  of  time  and 
large  areas  of  territory. 

From  the  reports  of  the  Department  of  Agriculture  the  follow- 
ing statistics  have  been  compiled,  giving  the  average  yield  of  the 
several  leading  crops  during  the  past  quarter  of  a  century ;  and 
for  convenience  of  comparison  the  averages  are  given  for  three 
periods  — from  1862  to  1869,  inclusive;  from  1870  to  1878, 
inclusive ;  and  from  1879  to  1886,  inclusive. 


18«a-1869. 


1870-1878. 


187fr-1886. 


Com,  bushelB 

Wheat  ^bushels 

Rye,  bushels , 

Oftts,  buBhelfl 

Barley,  bushels 

Buckwheat,  bushels 
Potatoes,  bushels.... 

Hay,  pounds , 

Tobacco,  pounds 


29.7 
16.1 
15.6 
30.1 
22.6 
19.3 

103.8 
2624. 

896. 


38.1 
U.7 
13.9 
33.1 
21.7 
18.2 
91.8 
2420. 
931. 


29.6 
14.9 
12.3 
29.8 
28.4 
14.1 
81.3 

2228. 

1382. 


99.7 
98.7 
79.4 
99.0 

104.0 
73.1 
78.3 
88.8 

164.3 


The  last  column  gives  the  percentage  yield  of  the  last  period  of 
eight  years,  and,  as  will  be  seen,  the  three  principal  cereal  crops, 
wheat,  com  and  oats,  have  fallen  off  on  an  average  less  than  one 
per  cent^  while  barley,  an  important  crop  in  our  State,  has 
increased  in  average  yield  four  per  cent. 

The  two  crops  which  show  a  falling  off  which  is  noteworthy  are 
potatoes  and  hay,  while  tobacco,  which  makes  unusual  demands 
upon  the  soil,  has  increased  over  fifty-four  per  cent  in  its  average 
yield  per  acre. 

The  above  record  for  New  York  will  appear  far  more  favorable 
when  it  is  contrasted  with  that  of  several  of  the  leading  States  of 
the  west 

In  1886  the  ten  States,  Ohio,  Indiana,  Illinois,  Wisconsin, 
Minnesota,  Iowa,  Missouri,  Kansas,  Nebraska  and  California, 
produced  63.2  per  cent  of  the  com  crop  of  the  United  States,  and 
63.1  per  cent  of  the  wheat  crop.    Their  crop  of  wheat  had  60.3 
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per  cent  of  the  total  value  of  the  wheat  crop  of  the  United  States, 
and  62.4  per  cent  of  the  value  of  the  total  com  crop. 

The  average  acreage  yield  of  these  ten  States  during  the  thirteen 
years,  1862  to  1874  inclusive,  was  of  wheat  13.95  bushels,  and  of 
com  33.24  bushels ;  during  the  twelve  years,  1875  to  1886  inclusive, 
the  averse  acreage  yield  of  wheat  was  12.63  bushels,  and  of  com 
30.84  bushels. 

It  appears,  therefore,  that  these  States  had  fallen  off  nearly  ten 
per  cent  in  their  average  yield  of  wheat,  and  over  seven  per  cent 
in  their  average  yield  of  corn,  a  condition  of  affikirs  which  may 
justify  a  certain  degree  of  anxiety  lest  these  fertile  fields  of  the 
west,  which  give  us  our  excess  for  export,  are,  through  unwise 
agrictdtural  methods,  being  exhausted  of  Iheir  fertility  to  an  extent 
which  shall  before  long  render  the  future  production  of  these  crops 
unprofitable  to  the  farmer. 

BULLETINa 

here  has  been  a  very  general  desire  upon  the  part  of  the  farm- 
ers of  the  State  and  other  friends  of  the  Station  that  the  publica- 
tion of  occasional  bulletins  should  be  resumed,  in  order  that  the 
work  of  the  Station  should  be  made  knoWn  more  widely  and  at 
more  frequent  intervals  than  was  possible  by  means  of  the  RUTrnftl 
report 

In  accordance  with  this  desire  there  have  been  issued  by  the 
Station  six  bulletins,  in  which  the  following  subjects  have  been  dis- 
cussed or  the  results  of  the  work  of  the  Station  set  forth : 

Bulletin  No  10— Atigust,  1888. 

1.  Influence  of  fertilizers  on  the  chemical  composition  of  plants. 

2.  Analysis  of  feeding  stuffs. 

3.  Feeding  and  digestion  experiments. 

BuUetin  No.  11— September,  1888. 

1.  Experiments  in  cultivation. 

2.  Experiments  in  root  growth. 

3.  Experiments  with  fertilizers. 

4.  Experiments  with  insecticides. 

5.  Experiments  with  fungicides. 

6.  Experiments  with  the  potato. 

7.  Experiments  with  sorghum. 
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BuUetin  No.  12— S^tember,  1888, 

1.  Digest  o^the  fertilizer  laws  in  several  States. 

2.  Statistics  of  fertilizers. 

3.  TheMaynardbilL 

Bulletin  No.  13  —  September,  1888. 

Farm  and  field  experimeDts  : 
Condition  of  the  farm. 
Rotation  of  crops. 

Field  experiments  on  the  farm,  1888 : 

Oat8,*corn,  grass. 

Discussion  of  results. 

Forage. 

To  the^farmers  of  New  York. 
Experimental  plats: 

Grass  plats. 

Fertilizer  experiments 
On  com,  on  potatoes. 

Forage  experiments  begun  on  plats, 
With  com,  with  sorghum. 
Branch  experiment  stations. 

Bulletin  No.  lir-'October,  1888. 

Chemical  composition  pf][some  feeding  stuffs  : 
1.  Defining  of  terms. 
2.^Grasses,  clovers  and  forage  crops. 

3.  Grasses  and^^y-products. 

4.  Grasses  of  New  York. 

Bulletin  No.  15— Novembet%  188a 
Methods  adopted  for  the  systematic  testing  of  new  fruits. 
A  circular  to  the  ori^^inators  or  proprietors  of  new  fruits. 
A  list  of  fruits  now  under  trial  at  the  Station. 

I  have  every  reason  to  believe  that  the  publication  of  these 
bulletins  gives  great  satisfaction  to  the  farmers  of  the  State,  and 
that  they  are  almost  invaluable  in  informing  the  people  as  to  the 
work  we  have  in  hand,  and  of  disseminating  the  results  of  our  work 

Many  of  our  agricultural  papers  have  republished  them  in  full 
for  the  benefit  of  their  readers  and  there  are  received  daily 
applications  for  them  at  the  Station. 
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It  is,  however,  a  considerable  expense  to  the  Station  to  print 
and  post  them,  and  when  we  consider  that  nearly  380,000  of  oar 
citizens  are  directly  engaged  in  agriculture,  it  will  be  seen  that 
our  resources  do  not  permit  us  to  reach  but  a  small  fraction  of 
even  one  per  cent  of  those  who  may  be  directly  benefited 
from  the  result  of  our  labors  at  the  Station.  Besides  these 
bulletins  there  have  been  issued  circulars  setting  forth  the  needs 
of  the  Station,  the  proposed  plan  for  the  thorough  investigation 
of  our  several  breeds  of  dairy  cattle  to  determine  their  relative 
value  for  the  dairy ;  and  a  plan  to  establish  at  the  Station  a 
permanent  exhibition  of  all  the  agricultural  tools  and  implements 
which  are  manufactured  and  sold  for  use  upon  the  farm. 

The  publication  of  these  bulletins  and  circulars  has  resulted 
in  a  very  greatly  increased  interest  in  the  plans  and  work  of  the 
Station  as  is  shown  by  the  great  mass  of  correspondence  elicited 
by  this  means,  not  a  mail  but  which  brings  letters  of  inquiry  as  to 
details  or  making  offers  of  aid  in  carrying  out  the  plans  con- 
templated. 

More  especially  has  this  been  the  case  in  reference  to  the  sub- 
jects of : 

1.  A  fertilizer  control  being  established  at  the  Station. 

2.  The  proposed  tests  of  dairy  cattle. 

3.  Branch  Experiment  Stations. 

4.  The  poultry  industry. 

5.  The  permanent  exhibition  of  tools  and  implements  of  agri- 
culture. 

1.  The  Chemicai.  Control  op  Fertilizers 

The  following  bulletin  was  issued  in  reference  to  this  matter,  in 
which  appears  a 

digest  op  the  fertilizer  laws  in  several  of  the  states. 

Connecticui, 
To  all  fertilizers  retailing  at  ten  dollars  or  more  per  ton  the 
seller  must  affix  a  correct  label  and  furnish  to  the  director  of  the 
Experiment  Station  a  certified  statement  of  its  composition  and  a 
sealed  sample  must  be  deposited  by  the  manufacturers  or  import- 
ers with  the  director.  The  manufacturer  or  seller  must  deposit 
with  the  director  of  the  experiment  station  an  analysis  fee  of  ten 
dollars  for  each  fertilizing  ingredient  which  the  fertilizer  contains. 
Every  person  who  sells  or  acts  as  agent  for  the  sale  of  any  com- 
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merdal  fertilizer  shall  annuallj,  or  at  the  time  of  becoming  such 
seller,  report  to  the  director  of  the  experiment  station  his  name, 
residence  and  post-office  address,  also  the  brand  of  fertilizers  sold. 
No  person  or  party  shall  sell  in  the  State  any  pulverized  leather, 
raw,  steamed,  roasted  or  in  any  form,  as  a  fertilizer,  or  as  an 
ingredient  of  any  fertilizer  or  manure  without  explicit  printed  cer- 
tificates of  the  fact^being  conspicuously  affixed  to  every  package. 
The  director  of  the  experiment  station  is  authorized  in  person  or 
by  deputy  to  take  samples  for  analysis. 

Maine, 

For    the  purpose    of   protection  from   frauds  in  commercial 

fertilizers    and  from  adulteration  in   food,  feeds  and  seeds  the 

Maine  Fertilizer  Control  and  Experiment  Station  was  established. 

It  provides  that  to  every  package  of  commercial  fertilizer,  the 

price  of  which    exceeds    ten    dollars,  there  shall  be  affixed  a 

certificate  stating  the  number  of  net  pounds  in  the  package,  the 

name  or  trade-mark  of  the  brand,  the  name  of  the  manufacturer, 

the  place  of  manufacture  and  a  chemical  analysis  of  the  fertilizer. 

For  the  sale  of  such  fertilizer  annually,  by  April  1  a  license  must 

be  procured  by  the  manufacturer,  company  or  person  selling  in 

the  State,  from  the  board  of  managers  for  the  station.    A  Ucense 

fee  of  fifty  doUara  for  a  single  brand  and  fifteen  dollars  for  each 

additional  brand  is  required,  and  there  must  be  furnished  to  the 

secretary  of  the  board  of  managers  the  names  of  all  the  agents 

authorized  to  sell  the  fertilizer  in  the  State.    The  director  or  his 

deputy  is  empowered  to  select  annually  fertilizers  for  analysis 

from  these  different  packages,  from  three  different  sections  of  the 

State. 

Massachusetts. 

The  new  law,  recently  enacted  in  Massachusetts,  provides  that 
the  manufacturer,  importer,  agent  or  seller  shall,  for  any 
fertilizer  which  retails  at  more  than  ten  dollars  per  ton,  annually, 
before  the  first  day  of  May,  pay  to  the  director  of  the  experi- 
ment station  an  analysis  fee  of  $5  for  each  of  the  three  fertilizing 
ingredients — nitrogen,  phosphoric  acid  and  potash — claimed  to 
exist  in  the  brand.  A  printed  statement  must  accompany  each 
package  giving  the  name  and  address  of  the  manufacturer,  also 
the  chemical  composition  of  the  fertilizer.  No  person  shall  offer 
for  sale  any  pulverized  leather,  raw,  steamed,  roasted  or  in  any 
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form  as  a  fertilizer  or  ingredient  of    any  fertilizer   or  manure 

without  affixing  a  printed  certificate  of  the  fact  to  every  package. 

The  director  shall  cause  one  analysis  or  more  annually  to  be 

made  of  each  brand  of  fertilizer  and  the  results    are    to    be 

published  monthly. 

New  Jersey, 

Every  commercial  fertilizer  offered  for  sale  must  be  accompanied 
by  an  analysis  and  the  method  of  stating  the  analysis  is  defined. 
The  chemist  of  the  State  Board  of  Agriculture  is  the  inspector  of 
fertilizers  and  he  must  analyze  annually  one  or  more  samples  of 
every  kind  of  fertilizer  offered  for  sale.  Any  person  interested 
may  obtain  an  analysis,  from  the  inspector,  of  any  fertilizer,  and 
for  the  cei*tificate  of  analysis  the  parties  must  pay  .to  the  chemist 
a  sum  not  exceeding  fifteen  dollars. 

Pennsylvania. 

The  law  specifies  that  every  package  of  commercial  fertilizer 
offered  or  exposed  for  sale  in  the  State  shall  have  plainly  stamped 
thereon  the  name  of  the  manufacturer,  place  of  manufacture,  net 
weight  of  contents,  and  an  analysis  stating  the  per  cent  Every 
manufacturer  or  importer  must  annually  file  with  the  Secretary  of 
the  Commonwealth  an  affidavit  stating  the  amount  of  said  fertil- 
izer sold  within  the  State  during  the  preceding  year.  It  is  the 
duty  of  the  Board  of  Agriculture  to  analyze  such  specimens  of 
commercial  fertilizers  as  may  be  furnished  by  its  agents. 

The  license  fee  required  is  $10  for  every  hundred  tons  sold,  $20 
for  100  to  500  tons,  and  $30  for  above  500  tons. 

North  Carolina. 

The  law  in  this  State  requires  that  the  manufacturer  or  seller 
procure  a  license  from  the  State  Treasurer  for  which  he  shall  pay 
a  privilege  tax  of  $500  for  each  separate  brand  or  quality  offered 
for  sale.  There  must  be  also  affixed  to  every  package  of  fertilizer 
a  printed  label  setting  forth  the  name,  location  and  trade-mark  of 
the  manufacturer,  also  the  chemical  composition  of  the  contents 
of  each  package.  The  Department  of  Agriculture  may  require  the 
officers,  agents  or  managers  of  any  railroad  or  steamboat  company 
to  furnish  monthly  statements  of  the  quantity  of  fertilizer,  with 
the  name  of  the  consignor  or  consignee,  delivered  to  any  point  in 
the  State.  They  may  even  compel  the  company  to  submit  their 
books  for  examination. 
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Table  Showing  States  Requiring  License,  Tax,  or  Analysis  Fee 
FOR  Sale  op  Fertiuzebs: 

state.  ReQUirements.*  Amount  requirad. 

Gonnecticat ....  Analysis  fee.    Ten  dollars  per  ingredient. 

Delaware Analysis  fee. .  Thirty  dollars  to  $40. 

(Georgia Tax Fifty  cents  per  ton  (for  tags). 

Indiana Analysis  fee. .  Two  dollars  and  $1  per  100  for  tags. 

Kentucky Analysis  fee. .  Fifteen  dollars  and  $1  per  100  for  tags. 

Louisiana Tax Fifty  cents  per  ton. 

Maryland License Five  dollars  first  100  tons,  $2  for  each 

additional  100  tons. 
Maine License Fifty  dollars  first   brand,  $15  each 

additional  brand. 
Massachusetts . .  Analysis  fee. .  Five  dollars  for  each  ingredient. 

Michigan License Twenty  dollars  per  brand. 

Mississippi Analysis  fee. .  Twenty  dollars  per  brand. 

New  Hampshire,  License Fifty  dollars  per  brand. 

North  Carolina. .  Privilege  tax,  Five  hundred  dollars  per  brand. 

Ohio. License Fifty  dollars  per  brand. 

Pennsylvania . . .  License Ten  dollars  for  100  tons,  $20  for  100 

to  500,  and  $30  above  500  tons. 

Rhode  Island. . .  License Twenty-five  dollai-s. 

South  Carolina..  Tax Twenty-five  cents  per  ton  (for  tags). 

Tennessee Tax Fifty  cents  per  ton. 

Vermont License Fifty  dollars. 

In  a  few  of  the  States  the  number  of  analyses  made  for  the  past 
year  are  given,  and  so  far  as  known  they  are  given  below : 

Number 
annlysoB. 

Massachusetts 110 

Maine 86 

Connecticut 291 

New  Jersey 150 

Pennsylvaniaf 

North  Carolina 223 

Georgia 413 

Alabama 186 


*  Recent  legislative  enactments  may  have  slightly  modified  the  law  in 
some  States. 

tThe  analyses  of  226  substances  are  given  in  the  report  for  1886,  but  the 
total  number  of  analyses  made  is  above  400. 
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The  tables  just  presented  show  that  nearly  every  State  using 
commercial  fertilizers  to  any  extent,  except  New  York,  requires 
either  a  license  to  be  taken  out  by  the  manufacturer  or  seller 
for  the  sale  of  commercial  fertilizers,  or  that  an  analysis  fee  be 
deposited  with  the  proper  official. 

In  the  South  a  tax  is  levied  upon  the  fertilizer  of  twenty-five  to 
fifty  cents  per  ton,  and  in  Georgia  the  tax  amounts  to  more  than 
$100,000  annually.  The  analysis  fee  or  license  ranges  from  five 
dollars  or  more  in  Maryland  to  fifty  dollars  per  brand  in  several 
of  the  States,  while  in  North  Carolina  it  is  $600. 

While  these  other  States  give  protection  to  the  farmers  against 
fraud  in  commercial  fertilizers,  and  provide  for  their  analysis. 
New  York,  whose  farmers  are  expending  fully  $3,000,000  annu- 
ally for  commercial  fertilizers,  are  left  to  provide  their  own 
protection  and  take  their  chances  of  receiving  what  they  pay  for. 

Fortunately  for  the  farmer,  the  majority  of  the  manufacturers 
of  commercial  fertilizers  are  sincere  in  their  efforts  to  put  upon 
the  markets  goods  which  shall  be  all  that  is  claimed  for  thenu 
There  are  those,  however,  who  by  using  misleading  terms  in  their 
analyses,  terms  with  which  all  the  farmers  are  not  familiar,  are  no 
less  guilty  of  intentional  fraud  than  was  the  manufacturer  of 
Mason's  High  Grade  fertilizer  which  was  analyzed  in  1885  at  the 
New  York  Agricultural  Experiment  Station  and  found  to  contain 
one  dollar  and  fifty-two  cents  worth  of  fertilizing  ingredients  per 
ton,  and  yet  this  fertilizer  was  being  sold  at  thirty  dollars  per  ton 
to  the  farmers  throughout  this  State.  There  are  other  fertilizers 
sold  the  present  season  in  the  State  of  New  York  which  have  fallen 
considerably  below  the  guaranteed  analysis. 

The  following  statistics  copied  from  the  United  States  census 
of  1880  will  show  the  magnitude  of  this  industry  in  several  of  the 
States.  Only  those  are  included  the  sales  of  which  aggregate 
over  $400,000  annually  : 

Cash  value  of 
commercial 
fertilizers. 

Alabama $1,200,956 

Connecticut 497,448 

Delaware 467,228 

Georgia 4,346,920 

Maryland 2,838,465 

Massachusetts 653,422 

New  Jersey 1,601,609 

New  York 2,715,477 
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Oath  value  of 
oommercial 
fertiUzerB. 

North  Carolina $2,111,767 

Ohio 550,029 

PennBylvania 3,525,336 

South  Carolina 2,659,969 

^ginia 2,137,283 

$25,305,909 

In  connection  with  this  matter  the  following  statement  is  of 
interest : 

Professor  George  H.  Cook,  director  of  the  New  Jersey  Agricul- 
tural Experiment  Station,  says  recently :  "  The  weakness  of 
human  nature  is  such  that  nothing  but  the  chemist's  tests  and 
publication  are  sufficient  to  hold  the  dealers  to  the  furnishing  of 
goods  of  standard  purity.  More  than  40,000  tons  of  commercial 
fertilizers  were  used  in  our  State  last  year,  which  were  sold  for 
considerably  more  than  a  million  dollars,  and  the  amount  used  in 
tiie  whole  United  States  is  more  than  a  million  tons  annually.  Of 
the  quality  of  these  the  farmer  can  form  no  judgment  from  their 
color,  smell  or  taste,  or  their  general  appearance.  The  analysis 
and  publication  of  the  composition  of  these  fertilizers  has  a  most 
salutary  effect.  Honest  manufacturers  are  protected  and  careless 
ones  are  held  to  their  guarantees.  Occasionally  a  brand  of  fertil- 
izer of  worthless  character  is  put  upon  the  market  We  lately 
had  one  which  was  sold  for  forty-five  dollars  a  ton.  This  was  an 
extreme  and  unusual  case,  but  it  suffices  to  show  the  importance  of  a 
careful  control  of  the  trade  in  such  articles  by  anexperimentstation." 

Testimony  similar  to  the  above  may  be  furnished  without  limit 
Indeed  it  is  practically  the  unanimous  opinions  of  all  those  who 
have  given  any  consideration  to  this  important  subject 

The  following  bill  was  introduced  into  the  Assembly  at  the  last 
session  of  the  Legislature  by  the  Hon.  Mr.  Maynard  on  the  15th 
of  March,  1888,  read  twice  and  by  unanimous  consent  ordered  to  a 
third  reading  and  printed: 

An  Act  to  prevent  fraud  in  the  manufacture  and  sale  of  commer- 
cial fertilizers,  and  to  provide  for  a  chemical  analysis  of  the  same. 

The  People  of  the  State  of  New  York,  represented  in  Senate  and  Assembly, 
do  enact  as  follows  : 

SxonoN  1.  Before  any  commercial  fertilizer  or  manure,  the  retail 
price  of  which  is  ten  dollars  or  more  per  tou,  is  sold,   offered  or 
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exposed  for  sale,  the  manafacturer,  importer,  or  party  who  causes  it  to 
be  sold  or  offered  for  sale  within  this  State  shall  file  with  the  director  of 
the  New  York  Agricultural  Experiment  Station  one  certified  copj  of 
the  certificate  now  required  by  section  one  of  chapter  two  hundred 
and  twenty-two  of  the  laws  of  eighteen  hundred  and  seyenty-eight, 
to  be  affixed  to  each  package  of  fertilizer  or  manure  so  offered  for 
sale  in  this  State,  and  shall  deposit  with  said  director  a  sealed  glass 
jar  or  bottle  containing  not  less  than  one  pound  of  the  fertilizer  or 
manure,  accompanied  by  an  affidavit  that  it  is  a  fair  average  sample 
thereof;  but  only  one  certificate  and  affidavit  need  be  filed,  and  but  one 
sample  deposited. 

§  2.  The  manufacturer,  importer,  agent  or  seller  of  any  commercial 
fertilizer  or  manure,  the  retail  price  of  which  is  ten  dollars  or  more 
per  ton,  shall  pay,  on  or  before  the  first  day  of  May  annually,  to  the 
director  of  the  New  York  Agricultural  Experiment  Station,  an  analysis 
fee  of  ten  dollars  for  each  of  the  fertilizing  ingredients  contained  or 
claimed  to  be  contained  in  said  fertilizer  or  manure;  provided,  that 
when  the  manufacturer,  importer  or  other  person  shall  have  paid  the 
fee  herein  required,  no  agent  or  seller  be  required  to  pay  the  fee 
named  in  this  section.  For  any  violation  of  this  section  the  offender 
shall  be  liable  to  a  penalty  of  $200,  to  be  sued  for  by  the  director  of 
the  New  York  Agricultural  Experiment  Station,  the  recovery  to  go  to 
the  State. 

§  3.  Every  person  in  this  State  who  sells  or  acts  as  local  agent  for 
the  sale  of  any  commercial  fertilizer  or  manure,  of  whatever  kind  or 
price,  shall,  at  the  time  of  becoming  such  seller  or  agent,  and  annually 
thereafter,  so  long  as  he  shall  so  act,  report  to  the  director  of  the 
New  York  Agricultural  Experiment  Station  his  name,  residence,  post- 
office  address  and  the  name  and  brand  of  said  fertilizer  or  manure, 
with  the  name  and  address  of  the  manufacturer,  importer,  or  party 
from  which  such  fertilizer  or  manure  was  obtained;  and  shall,  on 
demand  of  the  director  of  the  New  York  Agricultural  Experiment 
Station,  deliver  to  said  director  a  sample  suitable  for  analysis,  of  any 
such  fertilizer  or  manure  then  and  there  sold  or  offered  for  sale  by 
such  seller  or  agent.  Any  persons  violating  the  provisions  of  this  sec- 
tion shall  be  liable  to  a  penalty  of  ten  dollars,  to  be  recovered  by  action 
by  any  person  to  whom  said  fertilizer  or  manure  shall  be  sold. 

§  4.  Violations  of  section  one  of  this  act  are  misdemeanoks,  and  on 
conviction  the  punishment  shaU  be,  for  the  first  offense,  a  fine  of  not 
less  than  $100;  and  for  the  second  offense,  a  fine  not  less  than  $200. 

§  5.  The  director  of  the  New  York  Agricultural  Experiment  Station 
shall  pay  the  analysis  fees  received  by  him  into  the  treasury  of  the 
State,  and  shall  cause  one  or  more  analyses  of  each  fertilizer  or  manure 
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to  be  made  and  publislied  annually,  and'sball  mail  at  least  one  copy  of 
sacb  publisbed  analysis  to  eacb  agent  or  seller  of  said  fertilizer  or 
manure,  wbo  sball  bave  reported  to  bim,  as  provided  *in  section  3  of 
this  act  Said  director  is  bereby  autborized,  in  person  or  by  deputy, 
to  take  samples  for  analysis  from  any  lot  or  package  of  fertilizer  or 
manure  wbicb  may  be  in  possession  of  any  agent  or  seller. 
§  6.  Tbis  act  sball  take  effect  on  tbe  firstMay  of  August,  1888. 

The  above  act  was  amended  so  as  to  include  asbes  and  to 
provide  that  only  tbe  excess  of  fees  over  tbe  expenses  incurred 
in  carrying  out  tbe  provisions  of  tbe  bill  should  be  paid  into  tbe 
State  reasury. 

A  circular  letter  dated  New  York,  April  5,  1888,  was  signed  by 
nearly  every  leading  manufacturer  and  dealer  in  fertilizers  doing 
business  in  tbis  State,  and  sent  to  tbe  members  of  the  Senate  and 
Assembly,  earnestly  protesting  against  the  passage  of  the  bill, 
which  they  characterized  as  "  a  tax  which  is  unjust  and  a  direct 
blow  against  tbe  farming  industry  of  this  State."  The  protest 
closes  by  saying :  "  We  trust  tbe  enacting  clause  will  be  stricken 
out^  and  the  bill  consigned  to  oblivion.'*  It  is  noticeable  that  this 
protest  in  behalf  of  the  farmers  did  not  receive  the  signature  of  a 
single  farmer.  It  will  be  seen  that  this  bill  which  received  this 
earnest  protest  was  entirely  reasonable  as  compared  with  similar 
enactments  which  have  received  the  sanction  of  neighboring  States. 

The  farmers  and  their  friends  throughout  the  State  should  see 
to  it  that  the  next  Legislature  should  speedily  pass  a  bill  such  as, 
or  similar  to,  the  Maynard  Bill,  and  thus  protect  tbeir  interests  in 
this  important  matter  of  commercial  fertilizers,  "so  that  our 
farmers  may  purchase  these  with  tbe  same  confidence  that  tbey 
do  sugar  and  nails  and  cloth" 

The  following  modification  of  the  "Maynard  Bill"  was  agreed 
upon  at  a  conference  between  a  number  of  manufacturers  of  fer- 
tilizers and  the  friends  of  the  bill,  but  so  near  the  close  of  the 
session  that  it  failed  to  pass: 

An  Act  to  prevent  fraud  in  the  manufacture  and  sale  of  com- 
mercial fertilizers,  and  to  provide  for  a  chemical  analysis  of 
the  same. 

The  People  of  the  State  of  New  York,  represented  m  Senate  and  AssemUy, 
do  ena(A  asfoUows : 

SionoK  1.  Before  any  commercial  fertilizer,  asbes  or  manure,  tbe 
retail  price  of  wbicb  is  ten  dollars  or  more  per  ton,  is  sold,  offered  or 
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exposed  for  sale,  the  manufacturer,  importer  or  party  who  causes  it 
to  be  sold  or  offered  for  sale  within  the  State,  shall  file  with  the 
direotor  of  the  New  York  Agricultural  Experiment  Station,  one  certi* 
fied  copy  of  the  certificate  now  required  by  section  one  of  chapter 
two  hundred  and  twenty-two  of  the  Laws  of  eighteen  hundred 
and  seventy-eight,  to  be  affixed  to  each  package  of  fertilizer^ 
ashes  or  manure  so  offered  for  sale  in  this  State,  and  deposit  with  the 
said  director  a  sealed  glass  jar  or  bottle  containing  not  less  than  one 
pound  of  the  fertilizer,  ashes  or  manure,  accompanied  by  an  affidavit 
that  it  is  a  fair  average  sample  thereof,  but  only  one  such  certificate 
or  affidavit  need  be  filed,  and  but  one  sample  deposited  of  each  brand 
or  kind  of  such  fertilizer. 

§  2.  Every  person  in  this  State  who  sells  or  acts  as  local  agent  for 
the  sale  of  any  commercial  fertilizer,  ashes  or  manure  of  whatever 
kind  or  price,  shall,  at  the  time  of  becoming  such  seller  or  agent,  and 
annually  thereafter  so  long  as  he  shall  act,  report  to  the  director  of 
tiie  New  York  Agricultural  Experiment  Station  his  name,  residence, 
post-office  address  and  the  name  and  brand  of  said  fertilizer,  ashes  or 
manure,  with  the  name  and  address  of  the  manufacturer,  importer  or 
party  from  whom  such  fertilizer,  ashes  or  manure  was  obtained,  and 
shall,  on  demand  of  the  director,  or  his  deputy,  of  the  New  York 
Agricultural  Experiment  Station,  deliver  to  said  director  or  his 
deputy,  a  sample  suitable  for  analysis,  of  any  such  fertilizer,  ashes  or 
manure  then  and  there  sold  or  offered  for  sale  by  said  seller  or  agent. 
Any  person  violating  either  of  the  provisions  of  this  section  shall  be 
liable  to  a  penalty  of  ten  dollars  for  each  offense,  to  be  recovered  by 
action  by  any  person  to  whom  said  fertilizer,  ashes  or  manure  shall 
be  sold. 

§  3.  No  person  or  party  shall  sell,  or  expose  for  sale,  in  the  State  of 
New  York,  any  pulverized  leather,  raw,  steamed  or  roasted,  or  in  any 
form,  as  a  fertilizer,  or  as  an  ingredient  of  any  fertilizer  or  manure, 
without  an  explicitly  printed  certificate  of  the  fact,  such  certificate  to 
be  conspicuously  affixed  to  every  package  of  such  fertilizer  or  manure, 
and  to  accompany  or  go  with  every  parcel  or  lot  of  the  same. 

§  4  Violations  of  sections  one  and  three  of  this  act  are  misde- 
meanors, and  on  conviction,  the  punishment  shall  be  for  the  first 
offense  a  fine  of  $100,  and  for  the  second  or  any  subsequent  offense, 
a  fine  of  $200. 

§  5.  The  director  of  the  New  York  Agricultural  Experiment 
Station  shall  cause  one  or  more  analyses  of  each  fertilizer,  ashes  or 
manure  to  be  made  and  published  annually,  and  shall  mail  at  least 
4)ne  copy  of  such  published  analysis  to  each  agent  or  seller  of  said 
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fertilizer,  ashes  or  manure,  who  shall  have  reported  to  him  as  proyided 
in  section  (2)  two  of  this  act  Said  director  is  hereby  authorized,  in  per- 
son or  by  deputy,  to  take  samples  for  analysis  from  any  lot  or  package 
of  fertilizer,  ashes  or  manure  which  may  be  in  possession  of  any  agent 
or  seller. 

§  6«  This  act  shall  take  effect  the  first  day  of  February,  eighteen 
bnndred  and  eighty-nine. 

It  will  be  observed,  howeyer,  that  in  this  amended  bill  there  is 
an  important  omission,  since  no  provision  is  made  for  defraying 
the  inevitable  expense  attending  the  canying  of  the  law  into  eflfect. 
There  appears  to  be  a  growing  sentiment  that  such  provision 
should  be  made  by  the  State,  and  not  rest  as  a  tax  upon  the 
manufacturer  or  consumer  of  fertilizers.  In  regard  to  the  expense 
attending  this  work,  Dr.  Cook,  director  of  the  New  Jersey  Experi- 
ment Station,  says,  in  speaking  of  the  fertilizer  control  stations  in 
connection  with  the  Hatch  Experiment  Station  Bill,  which  appro- 
priates $15,000  annually  to  each  State :  "  The  demand  for  such 
fertilizer  control  is  sufficient  to  occupy  the  full  force  of  a  Station 
of  the  size  contemplated  by  the  Experiment  Station  Law." 
Dr.  Oook,  who  has  for  a  long  time  had  this  matter  under  his 
control  in  New  Jersey,  is  a  competent  witness  as  to  the  necessary 
expense  involved  in  the  conduct  of  such  fertilizer  control  station, 
and  it  is  to  be  understood  that  he  speaks  from  his  experience  in 
New  Jersey,  where  the  State  provides  by  appropriation  for  the 
expense  connected  with  this  work.  It  is  hardly  to  be  presumed 
that  the  expense  of  the  same  work  in  New  York  will  be  propor- 
tioned to  the  relative  size  of  the  two  States,  but  it  is  well  to 
compare  the  two  in  tensidering  the  needs  of  our  State  for  this 
purpose.  New  Jersey  has  an  area  of  7,815  square  miles,  while 
New  York  has  an  area  of  49,170.  The  number  of  farms  in  New 
Jersey  is  34,307 ;  in  New  York,  241,058.  The  number  of  farmers 
in  New  Jersey  is  22,672  ;  in  New  York,  241,507.  The  number  of 
those  engaged  in  agriculture  in  New  Jersey  is  59,214;  in  New 
York,  377,460.  In  this  connection  it  will  be  necessary  to  consider 
the  need  of  provision  for  a  chemical  laboratory  suitable  for  the 
carrying  on  of  this  proposed  work,  and  I  would  mention  a  portion 
of  an  act  passed  by  the  Senate  and  General  Assembly  of  the  State 
of  New  Jersey,  approved  April  23, 1888 :  "  Be  it  enacted  (etc)  that 
the  sum  of  thirty  thousand  dollars  be  and  hereby  is  appropriated 
for  the  construction  of  a  State  laboratory  for  the^  Agricultural 
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Experiment  Station  under  the  direction  of  the  board  of  managers 
of  the  State  Agrictdtural  Experiment  Station."  An  appropriation, 
therefore,  sufficient  to  carry  on  this  work  of  the  Station,  as  also 
for  the  construction  of  a  suitable  laboratory,  would  become  an 
immediate  necessity  if  such  a  bill  as  is  contemplated  should  be 
enacted  by  the  Legislature. 

Of  course,  since  a  careful  chemical  analysis  can  alone  tell 
whether  a  given  fertilizer  is  really  of  any  value  or  not,  there  was 
in  the  earlier  years  of  this  industry  room  for  the  most  gigantic 
frauds,  and  often  there  were  found  upon  the  market  so-called 
fertilizers  hardly  worth  the  bags  in  which  the  stuff  was  packed. 

But  of  late  years,  owing  to  the  chemical  control  which  has  been 
exercised  over  the  sale  of  these  products,  their  quality  has  steadily 
improved,  and  at  the  same  time,  owing  to  economy  in  their  manu- 
facture, the  price  has  declined,  so  that  at  the  present  frauds  are 
rare  and  the  farmer  in  most  cases  is  pretty  sure  of  getting  the 
worth  of  his  money  when  he  has  need  to  add  to  the  supply 
of  fertilizing  material  which  he  is  able  to  produce  upon  the 
farm. 

The  following  table  will  show  the  improvement  which  has  been 
made  in  commercial  fertilizers  in  twenty  years : 

Improvement  in  Fertilizers. 
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67 
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Dabney 

89 
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Qenth 
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From  the  above  it  will  be  seen  that  the  average  value  has 
increased  in  twenty  years  thirty-one  per  cent ;  and  that  the 
average  cost  has  decreased  during  the  same  period  fifty  per  cent, 
or,  in  other  words,  the  average  saving  amounts  to  61.48  per  cent, 
i,  e.,  the  farmer  can  to-day  purchase  the  same  amount  of  fertilizing 
material  for  thirty-eight  dollars  and  fifty-seven  cents  which  would 
have  cost  him  $100  twenty  years  ago,  and  this  great  reduction  is 
largely  due  to  the  careful  chemical  control  which  has  been 
exercised  over  this  matter. 


Digitized  by  VjOOQIC 


New  Tobk  Aqbicultural  Expebdcent  Station.  33 

Pboposed  Investigation  of  the  Breeds  op  Dairy  Cattle. 

Shortly  after  taking  charge  of  the  w0rk  at  the  Station  I  had  the 
following  bulletin  published  and  seat  to  many  of  the  leading 
dairymen  and  breeders  of  the  State ;  in  every  instance  it  met  with 
cordial  approval  and  assurances  pf  sympathy  and  cooperation 
with  the  Station  in  its  eflforts  to  catry  forward  this  investigation  : 

New  York  Agricultural  ^Experiment  Station. 

Upon  assuming  the  directorshi|^  of  this  Station,  it  has  occurred 
to  me  that  there  was  a  wide  field  for  careful  scientific  investigation 
which  could  not  but  prove  of  immense  practical  value  to  the  agri- 
cultural interests  of  the  State,  and  especially  the  dairy  int^rest^ 
which  I  need  not  inform  you  is  of  almost  preeminent  importance 
to  our  people. 

I  beg  leave  to  submit  to  your  consideration  the  following 
points  which  have  occurred  to  me,  and  shall  be  happy  to  receive 
from  you  any  suggestions  by  way  of  criticism  of  the  plan  proposed, 
or  of  amplification  of  the  details  of  the  proposed  investigation. 

I  shall  be  pleased  to  have  your  suggestions  as  to  how  I  may 
secure  most  economically  for  the  Station  the  animals  needed  for 
the  purpose  of  such  investigation  and  experiments,  and  any  im- 
formation  which  shall  tend  to  make  the  results  of  the  highest 
value  to  the  people  of  the  State. 

1.  At  a  public  institution  devoted  to  the  advancement  of 
agriculture  through  experimentation,  the  stock  should  be  represent^ 
ative  animals  of  the  breed  from  which  they  are  selected. 

2.  The  dairy  interest  in  New  York  State  being  the  most 
important  branch  of  the  stock  industry,  it  should  be  the  first  to 
receive  attention. 

8.  The  average  butter  yield  per  cow  in  this  State  does  not  exceed 
130  pounds  per  year,  whereas  it  should  not  fall  below  300  pounds. 
This  being  true,  the  Station  could  do  no  better  service  for  the 
dairymen  of  the  State  than  to  unite  with  them  in  working  out  the 
problems  of  feeding,  individual  variations^and  breed  characteristics, 
with  the  allied  subjects,  which,  when  better  understood  and 
practiced,  shall  help  to  raise  the  standard  and  bring  the  yield  up 
to  double  the  present  amount 

4.  The  breeds  which  should  first  be  selected  are  the  Jersey 
Holstein,  Guernsey,  Ayrshire,  Shorthorns,  Devon,  and  one  or  two 
of  the  polled  breeds. 
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6*  In  building  up  a  heLssociations,  m  ;3xperimental  work  young 
animals  should  be  selected;  the  HoLader  one  year,  or  better,  but 
a  few  months  old.  By  haviL  ^ding  the  mmals,  under  like  feeding, 
they  can  be  grown  to  maturii  ^se  of  tl:'  the  conditions  for  all  the 
same,  so  that  experiments  t^  hich  m/e  animals  would  be  much 
more  valuable  and  conclusivrtctory  rif  their  earlier  feeding  and 
environments  had  been  widel;  eni 

6.  The  yearly  growth  of  thtbe  enals  under  like  conditions  and 
feeding,  and  the  amount  of  fc'he  s^nsumed  for  the  several  breeds 
in  proportion  to  their  live  weig*  -p  is  of  value  and  importance  to 
the  dairyman,  and  would  form  a  ycJrt  of  the  triaL 

7.  At  least  four  animals  of  each  breed  should  be  had,  two 
heifers  and  two  steers.  The  two  heifers  from  each  breed  would 
be  the  beginning  for  a  herd,  finally  enabling  us  to  study  the  breed 
characteristics  in  production  of  milk  and  butter.  Two  steers  from 
each  breed  fed  and  grown  to  maturity  and  fattened  would  show 
much  as  to  the  relative  values  of  the  dairy  breeds  for  beel 

8.  The  question,  which  is  the  more  profitable  for  the  dairy,  a 
small  cow  or  a  large  one,  is  of  much  importance,  and  what  place 
is  better  fitted  to  investigate  this  subject  than  an  experiment 
station? 

9.  Whether  with  two  foods  of  similar  composition  both  will 
affect  equally  the  milk  and  butter  yield,  or  whether  one  will  tend 
more  to  the  production  of  body  fat  and  less  to  an  increase  of  milk. 

10.  The  influence  of  the  various  grains  fed  separately  and 
combined  in  rations,  and  to  what  extent  the  chemical  and  physical 
properties  of  butter  are  influenced  by  different  foods. 

I  have  but  briefly  indicated  the  general  scope  of  the  proposed 
investigation,  but  I  can  not  but  think  it  will  meet  your  entire 
approval  and  receive  your  cooperation  and  that  of  your  associates 
in  this  important  branch  of  our  agricultural  industry. 

At  the  annual  meeting  of  the  Holsteia-Friesian  Association,  held 
shortly  after  the  publication  of  the  above  proposed  investigation 
at  Buffalo,  March  twenty-first,  Mr.  E.  A  Powell  submitted  the 
matter  to  the  association  and  spoke  in  hearty  approval  of  the 
plan,  and  the  subject  was  discussed  as  follows: 

Mr.  Powell. — I  will  say  that  the  scope  of  the  experiments  is  broad; 
it  takes  in  nearly  everything — or  is  intended  to  take  in  everything — 
for  which  a  breed  of  cattle  is  used.  It  seems  to  me  that  we  have  a 
breed  of  cattle  that  is  better  adapted  to  make  a  fine  showing  in  that 
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respect  than  any  other.  T  aii^^  g^^^Q^  yiperiments  in  this  line  will 
be  of  greater  value  than  alm^:  j^^g  resul^^  ^^^^  ^^^  ^^  made  with  any 
breed  of  cattle.  This  mattc^^  necesa*  ^^o^g^^  ^  ^^^  attention  before 
it  has  been  acted  upon  by  a'  ^^>Q].a^  >ther  associations,  and  it  seems 
to  me  that  prompt  and  favo^  i  ^n  on  the  part  of  this  body  would 

tend  to  place  us  before  that  iii  ^^  ]i  in  a  favorable  light,  showing  our 
hearty  cooperation,  and  we  wc.  .  ^b  fail  to  get  a  fair  and  just,  and  it 
seems  to  me  a  valuable,  report, ,  .  -  would  be  to  the  advantage  of  our 
breed,  providing  we  can  furnif  ^e  right  animals.  The  important 
thing  to  be  considered  is  the  k^'  ^  ,  of  animals  we  shall  furnish.  He 
does  not  ask  us  to  contribute  ly  animals,  but  he  asks  us  in  what 
manner  animals  may  be  obtained  by  the  Experiment  Station  at  the 
least  possible  expense.  If  it  is  left  for  those  gentlemen  to  purchase 
their  own  cattle,  I  am  afraid  they  will  not  purchase  as  judiciously 
as  it  is  for  the  interest  of  this  association  to  have  it  done,  and  it 
seems  to  me  proper  to  refer  this  matter  to  the  board  of  officers,  to 
make  such  selection  of  animals  as  they  deem  best;  for  instance, 
two  animals  for  beef  purposes,  adapted  to  that  particular  purpose; 
and  instead  of  two  females,  I  woiild  suggest  four,  and  let  the  propo- 
sition be  made  with  the  understanding  that  we  comply  with  this.  We 
make  a  report  to  them  that  we  will  furnish  four  females  and  two 
males,  providing  any  four  other  breeds  of  those  mentioned  by  him 
will  do  the  same.    That  would  be  my  idea  of  making  the  report 

Mr.  Ybomans. —  I  think  the  interest  of  the  association  would  be 
better  served  to  have  the  number  not  less  than  four,  and,  perhaps,  if 
the  board  of  officers  have  charge,  they  might  say  four,  more  or  less, 
and  I  would  suggest  that  if  there  are  no  competitors  there,  it  would 
be  almost  folly  to  send  animals  and  have  to  pay  for  them;  but  if  there 
are  two  or  more  breeds  willing  to  come  in  as  competitors  —  not 
necessarily  four,  but  two  or  more  —  I  would  favor  it 

The  Pbesident. —  As  the  chair  understands  the  motion  of  Mr. 
Powell,  and  the  remarks  which  have  followed  it,  the  question  before 
us  is  that  the  association  is  ready  to  enter  into  competition  with  any 
other  breeds  that  may  be  sent  there.     Are  you  ready  for  the  question? 

The  question  was  called  for,  and  carried  as  stated  by  the  president 

Becently  the  American  Jersey  Cattle  Club,  of  New  York,  have 
agreed  to  select,  through  a  committee,  four  females  of  their  breed, 
which  are  to  be  presented  to  the  New  York  Agricultural  Experi- 
ment Station  for  the  proposed  test ;  and  I  have  assurances  that 
representatives  of  the  Guernsey  cattle  will  be  selected  for  such 
purpose  with  equal  care. 
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It  is  hoped  that  other  associations,  or  leading  breeders,  maj, 
by  their  action,  unite  with  the  Holstein-Friesian,  Jersey  and 
Guernsey  Associations  in  providing  the  Station  with  such  animalft 
as  may  be  wanted  for  the  purpose  of  this  investigation,  and  it  is 
desired  that  any  suggestions  which  may  help  to  make  the  pro- 
posed investigation  most  satisfactory  and  complete  will  be  sent  to 
the  director  at  any  time. 

While  the  greatest  care  will  be  exercised  in  the  selection  and 
purchase  of  representatives  of  the  several  breeds  which  we  may 
desire,  but  which  may  not  be  furnished,  it  is  obvious,  as  su^ested 
by  Mr.  Powell,  that  a  better  selection  can  be  made  by  select  commit- 
tees of  the  several  associations  than  is  possible  by  any  other  means. 

It  is  intended  to  be  ready  for  the  reception  of  the  aniihals  by 
January  1,  1889,  as  the  new  bam  necessary  for  the  purpose  of 
furnishing  appropriate  accommodations  for  these  animals,  and 
for  which  an  appropriation  was  made,  will  be  then  completed.  It 
has  been  largely  planned  for  the  express  purpose  of  carrying  for- 
ward the  proposed  investigation,  and  is  believed  to  be  admirably 
adapted  to  the  purpose. 

Water  Supply  for  this  Station. 

In  planning  for  a  new  bam  and  the  large  increase  of  stock 
upon  the  farm  which  is  contemplated,  the  question  of  a  sufficient 
water  supply  became  of  great  importance,  and  led  to  a  careful 
survey  of  the  land  from  which  the  supply  for  the  Station  has  been 
hitherto  secured,  to  determine  whether  an  increased  amount  could 
be  relied  upon  for  the  future. 

Fortunately,  the  result  of  our  explorations  left  no  room  to  doubt 
that,  with  increased  storage  capacity  at  the  fountain  head,  a  suf- 
ficient supply  may  be  had  for  future  wants,  and  new  pipes  have 
been  put  in  place  of  tile  which  had  become  worthless,  and  a  new 
and  much  larger  reservoir  for  the  storage  of  water  has  been  built 
connecting  with  the  smaller  reservoir  from  which  the  water  is 
conveyed  to  the  Station,  and  there  appears  now  no  reason  to 
doubt  that  a  supply  of  water  has  been  secured  amply  sufficient  for 

our  future  wants. 

Branch  Stations. 

In  a  State  embracing  so  wide  an  extent  of  territory  as  does  the 
Empire  State,  with  its  differences  of  soil  and  climate,  and  with 
such  great  diversity  of  agricultural  interests,  it  must  naturally 
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appear  that  any  Experiment  Station,  wherever  located,  is  largely 
a  local  institution,  and  that  its  results,  however  valuable  and  how- 
ever clearly  established,  are  necessarily  limited  to  the  conditions 
obtaining  at  the  locality  where  such  experiments  are  being 
conducted. 

It  is  true  that  the  farm  belonging  to  the  i' Agricultural  Experi- 
ment Station  closely  resembles  in  character  of  soil  many  thousands 
of  farms  within  the  State,  it  being  mainly  composed  of  clay,  clay 
and  gravelly  clay  loam,  so  that  methods  of  culture  here  found  best 
may  be,  almost  without  modification,  applied  to  many  other  locali- 
ties, and  the  results  here  obtained  may  be  confidently  predicted  in 
such  similar  localities. 

But  in  view  of  the  fact  that  this  is  a  State  institution  and  its 
benefits  may  justly  be  demanded  by  every  agricultural  interest  of 
the  State,  it  appears  most  desirable  that  in  the  near  future  there 
should  be  established  in  several  different  sections  of  the  State 
branch  experiment  stations  for  the  purpose  of  determining  the 
results  which  are  produced  by  differences  of  soil  and  climate.  Such 
work  could  and  would  be  conducted  by  intelligent  farmers  in  their 
several  sections,  tmder  the  direction  and  supervision  of  the  central 
Station,  and  in  this  way  the  useful  work  and  influence  of  the 
Station  could  be  widely  distributed  at  a  very  slight  additional 
expense. 

It  would  seem  best  that  such  branch  stations  should  be  under 
the  immediate  supervision  of  local  boards  of  control,  who  would 
themselves  best  select  the  one  most  intelligent  and  most  in 
sympathy  with  the  work  to  carry  out  the  several  experiments 
undertaken  at  these  several  branch  stations,  and  who  would  thus 
feel  a  greater  degree  of  personal  responsibility  for  its  thorough 
conduct 

The  director  will  very  gladly  enter  into  correspondence  with 
parties  and  especially  agricultural  societies  in  the  several  sections 
of  the  State,  through  which  some  such  plan  as  is  above  outlined 
may  be  perfected  and  carried  into  execution. 

It  is  said  that  there  are  to-day  in  the  German  Empire  alone  184 
agricultural  experiment  stations  engaged  in  the  promotion  of 
every  branch  of  agriculture.  It  would  seem  that  as  many  as  ten 
branch  stations  could  find  profitable  employment  in  the  solution 
of  the  numerous  problems  which  are  presenting  themselves  in  the 
many  and  various  fields  of  agricultural  industry  of  our  Empire  State. 
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The  above  appeared  in  a  recent  bulletin  sent  out  by  the  Station 
and  has  met  with  very  general  favor  both  in  this  and  other 
States. 

The  plan  suggested  appeared  to  be  so  desirable  that  in  response 
to  letters  addressed  to  them  by  an  enterprising  agricultural 
editor,  both  the  candidates  for  Governor  in  our  late  election 
declared  their  approval  of  the  plan  proposed  and  their  willingness 
to  favor  ii 

Many  inquiries  and  suggestions  have  been  received  from  various 
sections  of  the  State,  which  give  evidence  of  an  intelligent 
appreciation  of  the  practical  and  scientific  value  of  such  branch 
Stations,  and  an  earnest  desire  to  secure  the  advantages  which  the 
location  of  one  in  their  section  of  the  State  would  bring  them* 

The  Poultby  Industry. 

The  Fancier's  Review^  November,  1888,  prints  the  following  from 
the  Bureau  of  Statistics  of  the  Treasury  Department : 

Egg8  Imported  into  the  United  States. 


YEAR. 

Dozens. 

Value. 

Price  per 
dozen,  ots. 

1876 

4,903,771 

6,048.271 

6.063.649 

6.022.606 

7,773.492 

9.678,071 

11,929,866 

16.279,066 

16.487,204 

16.098.460 

1630,898 

617,622 

726.037 

646,786 

901.932 

1.206,067 

1,806,686 

2.677,604 

2.677,860 

2,476,672 

13.9 

1877 

12, a 

1878 

12. <> 

1879 

11.0 

1880 

11.1 

1881 

12.6 

1882 

15.1 

1883 

17  .R 

1884 

1641 

1886 

16.4 

It  is  stated  that  there  are  annually  consumed  in  the  United 
States  $200,000,000  worth  of  eggs,  and  that  in  the  two  weeks  from 
April  7  to  19,  1884,  there  were  received  in  New  York  city 
78,667  barrels  of  eggs,  containing  66,980,080  eggs. 

The  poultry  product  of  the  country  for  the  year  1882  was  said 
to  far  exceed  in  value  either  the  wheat,  hay,  or  cotton  crops,  or 
the  aggregate  products  of  the  dair^,  the  figures  being  as  follows: 

Poultry  products $560,000,000 

Wheat 488,000,000 

Hay 436,000,000 

Cotton 410,000,000 

Dairy  products 254,000,000 
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According  to  the  census  of  1880,  there  was,  June  1,  1880,  an 
aggregate  of  "poultry  on  hand,  exclusive  of  spring  hatching:*' 

Barn-yard  fowls  in  United  States 102,272,136 

Barn-yard  fowls  in  New  York 6,448,886 

Other  fowls  in  United  States 23,236,187 

Other  fowls  in  New  York 496,406 

There  were  produced  of  eggs  in  1879 : 

DOEODS. 

In  the  United  States 456,910,916 

In  New  York 31,958,739 

The  "orchard  products  of  all  kinds  sold  or  consumed  in  1879'^ 
were  as  follows : 

In  the  United  States .  $50,876,154 

In  New  York ; 8,409,794 

The  "market  garden  products  sold  in  1879"  were  as  follows: 

In  the  United  States $21,761,250 

In  New  York 4,211,642 

The  "population  in  1880"  was: 

In  the  United  States 50,155,783 

In  New  York 5,082,871 

Of  those  "engaged  in  agriculture"  there  were: 

Per 
cent. 

In  the  United  States 7,670,493=-15.3 

In  New  York 377,460-=  7.4 


It  needs  but  a  glance  at  the  above  statistics  to  see  that,  whether 
considered  absolutely  or  relatively,  the  poultry  interest  is  one  of 
great  mi^nitude  and  importance,  and  well  deserving  no  small 
share  of  our  attention.  It  will  be  seen  that  New  York  had  about 
six  per  cent  of  all  the  poultry,  and  produced  over  seven  per  cent 
of  all  the  eggs  produced  in  the  United  Statea 

It  also  appears  that  while  the  average  production  of  eggs  was 
sufficient  to  give  a  supply  to  each  man,  woman  and  child  of  over 
nine  dozens  (9.12)  annually,  the  production  in  New  York  was 
equal  only  to  an  annual  supply  of  a  little  over  six  dozens  (6.29), 
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so  that  the  ratio  of  onr  demand  was  far  in  excess  of  the  supply 
afforded  by  the  State. 

If,  however,  we  compare  the  production  of  eggs  to  that  por- 
tion of  the  people  engaged  in  agriculture,  we  find  that  there  were 
produced  in  the  United  States  sixty  dozens  of  eggs  to  every  person 
engaged  in  agriculture,  while  in  the  State  of  New  York  there 
were  eighty-five  dozen  produced  annually  to  every  person  employed 
in  agriculture,  so  that  in  proportion  to  our  farming  population  the 
production  of  eggs  in  the  State  is  far  greater  than  is  the  average 
for  the  whole  country. 

''  It  is  not  a  little  strange  that,"  remarks  one  of  our  leading  poultry 
papers  "in  the  establishment  of  agricultural  experiment  statiouis, 
the  poultry  industry  should  have  been  so  utterly  ignored.  Were 
it  an  unimportant  branch  of  agriculture,  were  the  value  of  poultry 
products  comparatively  small,  it  would  have  been  different ;  but 
as  every  one  knows,  their  value  stands  second  to  scarcely  any 
product  of  the  farm,  and,  therefore,  its  title  to  recognition  by 
our  State  experimental  institution  is  apparent 

"The  wonderful  development  of  the  poultry  industry  during  the 
past  decade  is  not  greater  than  it  will  be  during  the  next,  and  such 
experimentation  as  we  suggest  would  be  of  vast  benefit  to  the 
fancier  and  farmer." 

In  consideration  of  the  importance  of  this  subject,  as  also  of  the 
very  general  interest  felt,  as  manifested  by  the  excellent  and 
extensive  exhibits  made  throughout  the  State  at  many  fairs  and 
poultry  shows,  it  has  been  thought  well  to  begin  a  series  of  inves- 
tigations, so  far  as  our  limited  means  would  permit,  looking  mainly 
if  not  exclusively  to  the  solution  of  the  many  practical  questions 
relating  to  this  industry,  since  the  breeders  and  fanciers  may  be 
trusted  to  pursue  with  greater  facilities  questions  which  concern 
rather  fancy  points,  of  scientific  interest  and  value  beyond  doubt, 
but  not  so  fruitful  in  immediate  practical  results. 

It  is  somewhat  remarkable  that  the  extended  literature  of  this 
branch  of  agriculture  contains  so  little  which  is  reliable,  based 
upon  carefully  ascertained  and  recorded  facts. 

There  is  a  wide  field  for  careful  investigation  in  the  matter  of 
feeding,  promising  results  of  practical  value  quite  in  accord  with 
those  ascertained  in  the  many  experiments  with  other  animals,  and 
it  will  be  seen  by  consulting  the  report  of  work  already  done  in 
this  direction  by  the  first  assistant  that  the  results  thus  far 
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secnred  possess  a  practical  and  a  scientific  value,  and  indicate 
other  results  of  still  greater  interest  only  awaiting  careful  investi- 
gation to  be  determined. 

It  is  desirable  that  better  provision  be  made  for  extending  and 
continuing  this  branch  of  our  work  at  the  Station. 

Barn-yard  Manure. 

In  order  to  properly  understand  the  composition  and  value  of 
barn-yard  manure,  it  is  necessary  to  consider  the  function  of  food 
in  the  animal  economy. 

In  addition  to  supplying  the  material  for  the  development  of 
the  body  of  the  growing  animal,  food  furnishes,  through  its  con- 
sumption within  the  body,  the  animal  heat  and  muscular  force, 
supplying  also  the  material  to  make  good  the  constant  waste  of 
bony  and  muscular  tissue. 

A  large  portion  of  the  food,  depending  upon  the  quality  and 
quantity  furnished  the  animal,  remains  undigested,  and  therefore 
unassimilated,  and  being  thrown  ojBT  constitutes  the  bulk  of  stable 
manure.  The  waste  tissue  of  the  body  is  eliminated  mainly  by 
the  kidneys,  and  constitutes  the  liquid  portion  of  manure,  and 
since  this  is  in  a  soluble  condition,  it  is  readily  appropriated  as 
food  by  the  growing  plant,  and  representing  as  it  does  the  waste 
of  bone  and  muscle,  it  is  found  to  consist  lai^ely  of  compounds  of 
nitrc^n  and  phosphorus,  two  of  the  most  important  elements 
of  plant  food,  and  two  of  the  most  valuable  constituents  of 
commercial  fertilizers. 

Farm  economy,  therefore,  demands  that  every  reasonable  pre- 
caution should  be  taken  to  secure,  as  far  as  possible,  this  the 
most  valuable  portion  of  our  stable  manure. 

In  the  arrangement  of  the  new  barn  much  care  has  been  given 
to  the  method  by  which  it  is  proposed  to  secure  every  pound  of 
fertilizing  material  produced  in  thestables,  and  it  is  thought  that 
this  feature  of  construction  alone  will,  as  an  example  to  be  followed 
by  our  farmers,  amply  repay  all  expenses  attending  the  construc- 
tion of  the  banL 

Careful  experiments  made  at  the  Station,  and  recorded  in  this 
report,  prove  that  the  liquid  portion  of  the  manure  contains 
approximately  the  same  amount  of  fertilizing  material  as  the  solid 
portion;  but,  in  addition,  the  portion  present  in  the  liquid  portion, 
as  has  been  already  stated,  is  in  a  condition  rendering  it  immedi- 
6 
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atelj  available  to  the  growing  crop.  This  portion  which  is  so 
generally  allowed  to  be  wasted,  through  imperfect  methods  for  its 
preservation,  it  is  proposed  to  save  completely. 

The  method  proposed  to  effect  this  is  the  construction  of  a  firm 
foundation  of  cobble  and  cement,  sufficiently  strong  to  withstand 
a  heavy  load  being  driven  over  it 

This  rectangular  fotmdation  is  to  be  slightly  crowning  in  the 
center  and  surrounded  at  the  border  with  a  wide  and  shallow 
gutter.  At  each  comer  is  to  be  located  a  cement  cistern  to  receive 
from  the  gutter  any  leachings.  This  latter  is  wheeled  out  from 
the  stable  and  piled  upon  the  cement  foundation. 

The  liquid  manure  from  the  stables  is  conveyed  directly  by  vit- 
rified tiling  to  those  cisterns  nearest  the  stables,  and  by  means 
of  a  force  pump  this  liquid  portion  may  be  from  time  to  time 
thrown  upon  the  pile  of  manure,  or  used  directly  for  the  fertiliza- 
tion of  the  gardens  or  fields. 

In  case  of  necessity,  water,  by  means  of  a  hydrant,  may  be 
applied  to  any  portion  of  the  pile  to  regulate  the  process  of  fer- 
mentation and  prevent  burning. 

By  this  means  it  is  intended  to  save  every  pound  of  the  manure, 
and  to  preserve  it  in  the  best  possible  condition  for  application  to 
the  fielda 

It  is  proposed  also,  in  connection  with  this,  to  make  careful 
investigation  as  to  the  amount  saved,  and  the  cost  of  constructioii 
of  fotmdation,  in  order  that  our  farmers  may  learn  that  it  is  a 
method  within  their  means  and  worthy  of  their  imitation. 

AI^Pekmanent  Exhibition  of  Agbicultural  Tools  and  Implements. 

In  considering  the  various  methods  by  which  the  Experiment 
Station  might  be  made  more  useful  to  the  agricultural  interests  of 
the  State,  it  has  seemed  desirable  to  establish  at  the  Station  a  per- 
manent exhibition  of  all  the  agricultural  tooU  and  implements  which 
are  manufactured  and  sold  for  use  upon  the  farm — such  an  exhibi- 
tion, only  more  complete,  as  is  commonly  made  at  our  several 
town,  county  and  State  fairs. 

It  is  obvious  that  manufacturers  and  dealers  have  found  it  to 
their  advantage  to  go  to  the  large  expense  involved  in  these 
annual  exhibits,  even  though  the  time  given  by  the  farmers  who 
assemble  at  such  fairs  is  necessarily  limited  to  a  very  brief  exam- 
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ination  into  the  merits  of  the  many  machines  and  tools  submitted 
to  their  inspection.  On  the  other  hand,  such  an  exhibition  as  is 
contemplated  would  enable  the  farmer  wishing  to  purchase  to  visit 
the  Station  any  day  of  the  year  and  make  thorough  examina- 
tion and  comparison  of  such  implements  as  he  might  wish  to 
procure. 

More  than  this,  all  such  implements,  machines  or  tools  could 
be  subjected  at  the  Station  to  fair  and  impartial  trials,  by  which 
their  relative  merits  might  be  known,  and  such  testimony  would 
be  invaluable  to  the  farmer  in  enabling  him  to  select  the  very 
thing  best  adapted  to  his  special  conditions. 

It  was  contemplated  to  ask  of  the  manufacturers  only  that  they 
should  consent  to  deposit  at  the  Station,  for  the  purpose  of  such 
exhibit,  specimens  of  their  machines,  implements  and  tools, 
subject  only  to  the  condition  that  they  should  permit  their  being 
used  at  the  Station,  if  thought  desirable,  for  the  purpose  of  deter- 
mining by  actual  use  their  relative  value  for  the  purposes  for 
which  they  were  made. 

The  above  plan  has  already,  in  general  terms,  been  submitted 
to  a  few  of  our  leading  manufacturers,  and  has,  without  exception, 
commended  itself  to  their  judgment  as  a  desirable  feature  to  be 
connected  with  the  -Station ;  and  all  have  offered  to  donate  to  the 
Station,  for  such  purposes,  their  several  machines  so  soon  as  we 
should  be  ready  to  receive  them. 

This  statement  was  prepared  in  order  that  it  might  be  sub- 
mitted to  the  several  manufacturers  for  the  purpose  of  receiving 
from  them  any  suggestions  as  to  how  such  an  exhibit  might  be 
made  most  useful,  as  also  to  learn  how  generally  it  may  meet 
with  their  approval. 

It  is  hoped  that  any  manufacturer  who  favors  it  will  at  an  early 
day  inform  the  director  of  the  Station  whether  he  desires  to  con- 
tribute to  such  permanent  exhibit,  and  whether  he  may  wish  to 
donate,  or  simply  place  upon  deposit,  his  machines.  It  is  desir- 
able also  to  learn  from  each  the  weight  and  how  much  of  floor- 
space  is  needed  for  the  proper  exhibition  of  such  machinery, 
implements  and  tools  as  he  may  be  willing  to  send. 

So  soon  as  a  sufficient  number  of  replies  have  been  received  as 
to  promise  the  success  of  such  permanent  exhibition,  the  future 
details  will  be  published. 
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SOBGHUM  SiBUP. 

I  desire  to  call  attention  to  the  analyses  of  the  juices  of  several 
varieties  of  sorghum  grown  during  the  past  season  upon  the 
Experiment  farm.  Although  the  season  was  unusually  unfavor- 
able to  the  fuU  development  of  sugar  in  the  plant,  it  will  be  seen 
that  the  average  of  several  large  samples  taken  from  large  plats 
showed  close  agreement  in  composition  and  contained,  althongh 
the  seed  was  only  in  the  milk  stage,  an  average  of  9.55  per  cent  of 
cane  sugar  by  analysis,  and  9.64  by  polarization.  This  is  equal  to 
the  presence  of  twenty-one  gallons  of  heavy  syrup  in  each  ton  of 
cane. 

It  will  be  seen  that  certain  varieties  which  ripened  their  seed 
contained  much  more  sugar;  ten  analyses  of  canes  being  given  in 
which  there  was  an  average  of  11.74  per  cent  of  cane  sugar  and 
1.50  per  cent  of  glucose  in  the  juices. 

Cane  of  this  quality  could  be  worked  very  profitably  for  sugar, 
but  in  this  northerly  latitude  it  will  be  found  advisable  to  limit 
the  manufacture  to  the  ^production  of  syrup,  which  is  already 
being  produced  m  this  section  of  excellent  quality,  and  commands 
a  ready  sale  at  good  pricees. 

It  would  seem  that  several  farmers  could  combine  in  establish- 
ing a  suitable  factory,  and  thereby  greatly  lessen  the  cost  of  manu- 
facture, improve  the  quality  of  the  product,  and  produce  at  good 
profits  an  abundant  supply  of  excellent  syrup. 

Since  my  accession  to  the  office  of  director,  the  Station  has 
suffered  another  loss  in  its  staff  through  the  resignation  of  the 
assistant  horticulturist,  Mr.  Beckwith,  who  left  to  take  charge  of 
the  horticultural  department  of  the  Delaware  Experiment  Station, 
and  in  the  language  of  my  predecessor,  in  reference  to  the  loss 
through  promotion  of  Messrs.  Arthur,  Plumb  and  Babcock  to 
other  fields  of  labor,  "this  loss  through  promotion  of  so  many 
members  of  our  staff  speaks  volumes  for  the  value  of  the 
Station  as  a  training-ground."  I  also  heartily  indorse  his  remarks 
that  "this  Station  deserves  and  should  have  the  best  talent,  and 
should  not  allow  superior  inducements  to  deprive  it  of  the 
services  of  efficient  and  growing  investigators." 

Another  gratifying  evidence  of  the  position  which  this  Station 
occupies  in  the  judgment  of  those  especially  concerned  in  this  work 
is  seen  in  the  fact  that  during  the  past  year  we  have  received  many 
delegations  from  other  Stations,  recently  organized  under  the  bill  for 
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the  establishment  of  agricultural  experiment  stations  in  the 
several  States,  for  the  purpose  of  investigating  our  plans  and 
methods  of  work. 

The  State  Grange  also  have,  through  their  committee  appointed 
for  that  purpose,  made  several  calls  upon  us  during  the  season, 
and  have  shown  an  active  sympathy  and  an  intelligent  interest 
in  the  progress  of  our  work,  and  the  Station  is  most  fortunate  in 
having  had  from  the  first  the  friendly  advice  and  cooperation  of 
this  numerous  and  influential  portion  of  our  agriculturists. 

The  same  cordial  feeling  exists  between  the  Station  and  the 
officers  and  members  of  the  State  Agricultural  Society  and  the 
Dairymen's  Association,  and  the  director  and  some  of  the  staff 
endeavor,  so  far  as  they  may  be  able,  to  attend  and  participate  in 
the  farmers*  institutes  and  meetings  of  the  Dairymen's  Associa- 
tion which  are  arousing  such  a  lively  interest  and  awakening 
such  intelligent  discussions  among  the  farming  people  of  our 
State. 

Much  of  the  work  of  the  past  season  has  been  largely  in  the 
way  of  preparation  for  the  new  line  of  investigation  which  is  laid 
out  for  ihe  future ;  but,  as  will  be  seen  in  the  reports  which  are 
hereby  submitted,  the  work  of  past  years  has  been  carried  forward 
so  far  as  was  possible  with  the  diminished  force  of  those  engaged 
in  it ;  and  already  a  considerable  portion  of  good  work  has  been 
accomplished  in  the  new  fields  of  investigation  into  which  it  i& 
intended  to  enter  more  largely  in  the  future. 

While  it  is  beyond  question  true  that  often,  and  perhaps  gener- 
ally, the  results  of  plat  experiments  are  discordant  and  unsatisfac' 
tory,  yet  I  think  it  is  a  matter  of  general  experience  among  farmers 
that  the  application  of  fertilizing  materials  to  the  soil  is  productive 
of  incfreased  crops  and  justifies  the  practice.  Indeed  this  is,  I 
think,  stating  the  case  very  mildly,  for  there  are  some  who  even 
hold  that  the  amoxmt  of  increase  of  crop  may  be  confidently 
predicted  in  the  majority  of  cases  by  the  extent  to  which  recourse 
is  had  to  fertilizers. 

It  has  seemed  that  by  carefully  selecting  strips  through  culti- 
vated fields,  inequalities  in  composition  and  physical  condition  of 
soil  could  be  lArgely  avoided,  and  thus  one  source  of  error  elimi- 
nated, and  in  fact  the  marked  differences  among  parallel  strips 
laid  off  on  the  Station  farm  meadows  and  treated  with  different 
fertilizers  were  obvious  to  the  most  casual  observer. 
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This  fact  was  generally  remarked  by  those  inspecting  the 
growing  crops,  and  wliile  any  general  rule  of  procedure  for 
other  sections  and  other  seasons  could  not  be  laid  down  from 
such  limited  data,  none  could  doubt  that  for  such  a  season  as  the 
past,  for  that  field  and  that  crop,  there  were  marked  differences  in 
product  which  could  be  due  only  to  the  fertilizers  applied. 

Or,  to  take  another  illustration,  who  can  doubt  that  the  great 
yield  of  potatoes  secured  i|i  a  recent  contest,  at  the  rate  of  645 
bushels  to  the  acre  of  one  variety,  and  1,076  bushels  of  another 
variety,  under  the  conditions  of  soil  and  climate  obtaining  in  the 
locality  where  the  trial  was  made,  was  due  wholly  to  the  fertilizers 
applied  and  the  method  of  cultivation  employed  ? 

It  is  doubtiess  true  that  the  above  results  may  be  less,  equal  or 
greater,  in  the  same  or  another  place  and  another  season,  and 
it  is  probably  true  that  certain  details  in  the  trial  of  the  past 
season  might  have  been  modified  or  omitted  entirely  without 
affecting  the  result  recorded  above ;  but  I  think  none  will  doubt 
that  with  all  the  limitations  and  modifications  which  science 
would  demand  before  accepting  any  conclusion  from  the  trial,  it 
does  possess  a  decided  value  practically  and  scientifically  which 
will  be  found  helpful  in  the  production  of  large  crops  in  the 
future. 

This  matter  is  of  such  prime  importance  as  a  factor  in  deter- 
mining the  line  of  future  experimentation,  not  only  at  our  own 
but  at  other  experiment  stations  of  the  country,  that  farther 
consideration  is  warranted. 

In  all  experimental  work,  and  more  especially  in  that  environed 
with  so  many  and  often  such  intangible  and  uncontrollable  condi- 
tions as  are  questions  affecting  tkgriculture,  whether  in  the  field, 
the  feeding  pens  or  the  laboratory,  it  is  eminently  truS  that 
hasty  generalizations  are  the  very  bane  of  science,  and  have  been 
the  occasion  of  endless  ridicule,  brought  grave  discredit  upon 
what  has  been  termed  "book  farming,"  and  done  much  to  hinder 
real  advance. 

It  is  true  that  many  experiments  have  been  made  which  seemed 
to  prove,  if  they  proved  anything,  that  the  application  of  stable 
manure  was  not  only  useless,  but  even  harmful  to  the  crop  under 
trial ;  still  does  anyone  believe  that  taking  two  farms  regarded  as 
equal  in  fertility,  and  treating  one  with  the  carefully  husbanded 
manure  produced  upon  it  for  a  series  of  years,  while  the  other 
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should  sell  off  crops  and  mantire  for  a  like  period,  the  former 
would  maintain  or  perhaps  increase  its  original  fertility,  while 
the  other  would  sooner  or  later  show  evidence  of  exhaustion  in 
diminished  crops?  And  yet  such  is  but  an  experiment  often 
tried,  and  concerning  the  practical  and  scientific  lesson  it  teaches 
no  one  at  the  present  day  can  have  a  doubt. 

In  brief,  then,  it  is  proposed  at  the  Station  to  answer  for  our 
own  fields  the  following  question:  "How  can  the  farmer  gain 
clear  information  about  the  richness  or  poverty  of  his  soil  in 
nitrogen,  potash  and  phosphoric  acid  ;  or  in  other  words,  how  can 
he  determine  the  special  need  of  manure  of  each  of  his  fields  ?*' 
And  having,  as  we  have  confidence  to  believe  we  may,  satis* 
factorily  answered  this  question  in  our  own  case,  we  hope  to  be 
able  to  point  out  our  method  of  securing  this  valuable 
information  to  the  farmers  of  the  State  for  their  instruction  and 
guidance. 

It  has  seemed,  therefore,  wise  to  extend  the  size  of  our  experi- 
ment plats ;  in  fact,  to  put  the  entire  fields  and  crops  of  the  farm, 
BO  far  as  means  will  permit,  under  experiment,  and  while  this  will 
not  prevent  the  growing  of  large  crops  we  shall  have,  for  example, 
instead  of  one  crop  of  ten  acres  of  oats  or  com  or  wheat,  ten  or 
twenty  crops  of  each,  and  the  new  barn  has  been  built  in  part  to 
provide  for  the  separate  storage  of  these  several  crops. 

In  this  way  it  is  intended  not  only  to  grow  crops  of  grain,  of 
forage  and  of  roots  sufficient  for  feeding  the  stock  which  it  is  . 
intended  to  have  in  the  future,  but  also  to  carry  forward  upon  a 
more  extended  scale  our  various  experiments  in  methods  of  fertil- 
ization and  cultivation. 

The  climatic  conditions  prevailing  during  the  past  season  have 
been'almost  if  not  entirely  without  precedent,  and  have  seriously 
interfered  with  many  of  our  experiments,  which  appear  to  have 
been  wisely  planned  for  ordinary  conditions,  but  which  have  in 
many  cases  been  without  valuable  results,  as  the  records  will 
show. 

Indeed,  a  careful  and  complete  meteorological  record  of  the 
past  year  would  fully  explain  and  anticipate  the  results  in  the 
field,  and  this  leads  me  to  call  attention  to  the  importance  of 
having  this  portion  of  the  work  at  the  Station  fully  provided  for. 
Effort  has  been  made  to  carry  on  these  observations,  as  will  be 
seen  in  this  report,  but  there  yet  remains  much  more  to  be  done 
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in  this  direotion,  sufficient  quite  for  the  continuous  employment 
of  a  trained  observer  and  experimenter. 

Few  questions  pertaining  to  agriculture  are  at  the  present  time 
arousing  greater  interest  among  scientific  men,  or  in  their  solu- 
tion are  likely  to  be  of  greater  practical  value  to  the  farmer,  than 
are  those  relating  to  the  conditions  of  vegetable  growth  which 
are  dependent  upon  soil  temperature  and  moisture,  and  the 
means  whereby  these  important  conditions  may  be  modified  or 
controlled. 

It  is  expected  that  the  results  which  shall  be  secured  by  means 
of  the  four  new  lysimeters,  which  have  recently  been  constructed 
and  placed  in  position,  may  help  materially  in  the  solution  of 
some  of  these  problems. 

GlFFS. 

We  are  indebted  to  the  publishers  for  the  following  list  of 
newspapers  and  periodicals,  which  have  been  sent  to  us  free  of 
charge: 

American  Grocer,  New  York,  N.  T. 

American  Cultivator,  Boston,  Mass. 

American  Rural  Home,  Rochester,  N.  T. 

American  Poultry  Yard,  Hartford,  Ct. 

American  Grange  Bulletin,  Cincinnati,  Ohio. 

American  Farm  News,  Akron,  Ohio. 

American  Analyst,  New  York,  N.  Y. 

American  Agriculturist,  New  York,  N.  Y. 

American  Farmer,  Baltimore,  Md. 

American  Garden,  New  York,  N.  Y. 

Agricultural  Epitomist,  Indianapolis,  Ind. 

Canadian  Horticulturist,  Grimsby,  Ontario,  Canada. 

Country  Gentleman,  Albany,  N.  Y 

Chicago  Journal  of  Commerce,  Chicago,  HL 

Chautauqua  Farmer,  Dunkirk,  N.  Y. 

Delaware  County  Dairyman  and  Register,  Franklin,  N.  Y. 

Drug,  Oil  and  Paint  Reporter,  Philadelphia,  Pa. 

Druggists'  Bulletin,  Detroit,  Mich. 

Delaware  Farm  and  Home,  Wilmington,  Del. 

Farm  Journal,  Philadelphia,  Pa. 

Farm  and  Home,  Springfield,  Mass. 

Farmer  and  Breeder,  Iowa  City,  Iowa. 

Farmers*  Home,  Dayton,  Ohio. 
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Farm,  Field  and  Stockman,  Chicago,  111. 
Farmer,  Si  Paul,  Minn. 
Farm  and  Fireside,  Springfield,  Ohio. 
Fruit  and  id-rape  Grower,  Charlottesville,  Va. 
Fanciers'  Keview,  Chatham,  N.  T. 
Farmers'  Advocate,  London,  Ontario,  Canada. 
Farmers'  Review,  Chicago,  111. 
Farmer's  Club  Journal,  Hornellsville,  N.  T. 
Geneva  Gazette,  Geneva,  N.  T. 
Husbandman,  Elmira,  N.  Y. 
Household  Companion,  Boston,  Mass. 
Herds  and  Flocks,  Chicago,  HI. 
Holstein-Friesian  Register,  Brattleboro,  Vt. 
Hoard's  Dairyman,  Fort  Atkinson,  Wis. 
Jersey  Bulletin,  Indianapolis,  Ind. 
Ladies'  Home  Companion,  Philadelphia,  Fa. 
Maryland  Farmer  and  New  Farm,  Baltimore,  Md. 
Mirror  and  Farmer,  Manchester,  N.  H. 
Massachusetts  Ploughman,  Boston,  Mass. 
National  Live  Stock  Journal   (weekly  and  monthly  edition), 
Chicago,  111. 
National  Farm  and  Fireside,  Washington,  D.  C. 
National  Stockman  and  Farmer,  Pittsburg,  Pa. 
Nebraska  Farmer,  Lincoln,  Neb. 
New  England  Homestead,  Springfield,  Mass. 
New  England  Farmer,  Boston,  Mass. 
New  York  Tribune,  New  York,  N.  Y. 
New  York  World,  New  York,  N.  Y. 
Orange  Judd  Farmer,  Chicago,  111. 
Orange  County  Farmer,  Port  Jervis,  N.  T. 
Orchard  and  Garden,  Little  Silver,  N.  J. 
Popular  Gardening,Buffalo,  N.  Y. 
Poultry  Monthly,  Albany,  N.  Y. 
Peninsula  Farmer,  Federalsburg,  Md. 
Practical  Farmer,  Philadelphia,  Pa. 
Rural  New  Yorker,  New  York,  N.  Y. 
Southern  Cultivator,  Atlanta,  Gil 
Weekly  Press,  Philadelphia,  Pa. 
Wine  and  Fruit  Grower,  New  York,  N.  Y. 
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We  desire  also  to  acknowledge  the  following  gifts,  for  which 
the  donors  have  our  hearty  thanks : 

February  1.  Of  R  Shore,  Cornell  Upiversity  greenhouses,  Ithaca, 
N.  Y.,  package  of  slips  containing  specimens  of  many  species  of 
greenhouse  plants. 

February  2.  Of  Daniel  Batchelor,  Utica,  N.  T.,  four  packages 
of  vegetable  novelties.     ' 

February  11.  Of  L.  T.  Sanders,  OoUingsburg,  La.,  scions  of 
Yellow  Forest  apple. 

February  20.  Of  Daniel  Batchelor,  Utica,  N.  Y.,  package  of 
seed  of  Momordica  Charantia. 

February  22.  Of  Prot  L.  H.  Bailey,  Jr.,  Agricultural  College, 
Mich.,  package  of  seeds  of  Ignotum  tomato. 

February  23.  Of  Dr.  J.  C.  Arthur,  LaFayette,  Ind.,  slips  of 
sixty  named  varieties  of  chrysanthemums. 

February  24  Of  Peter  M.  Gideon,  Excelsior,  Minn.,  cidns  of 
Low,  Wealthy,  August,  Excelsior,  September,  Gideon,  Martha 
and  Peter  apples. 

February  28.  Of  Charles  Sumner  Jacobs,  Medford,  Mass., 
cions  of  Jacob's  Winter  Sweet  apple. 

February  28.  Of  Ephraim  Link,  Greenfield,  Tenn.,  samples  of 
two  varieties  of  com. 

March  3.  Of  William  Session,  Geneva,  N.  Y.,  cions  of  five 
varieties  of  apples. 

March  6.  Of  Iowa  Agricultural  College,  Ames,  Iowa,  cions  of 
ten  varieties  of  plum ;  also  cions  of  fifteen  varieties  of  pear. 

March  6.  Dr.  E.  Lewis  Sturtevant,  South  Framingham,  Mass., 
two  packets  of  peas  from  Cuba. 

March  10.  Of  C.  W.  Garfield,  Grand  Bapids,  Mich.,  ten 
reports  of  Michigan  Horticultural  Society  for  1887.j 

March  12.  Of  C.  O.  Haven,  Southport,  N.  Y.,  one  package  of 
kiln-dried  Stowell's  Evergreen  sweet  corn. 

March  18.  Of  Whitney-Noyes  Seed  Company,  Binghamton, 
N.  Y.,  a  quantity  of  choice  and  rare  grass  seeds. 

March  19.  Of  Iowa  Seed  Company,  Des  Moines,  Iowa,  nine 
packets  of  vegetable  seeds,  a  sample  tuber  of  a  new  potato, 
and  the  privilege  of  selecting  seeds  from  their  catalogue  free 
of  cost 

March  19.  Of  Price  &  Reed,  Albany,  N,  Y.,  five  packets  of 
vegetable  seed. 


Digitized  by  VjOOQIC 


New  Yobk  Agbioultukal  Expkrtmknt  Station.  51 

March  19.  Of  A-  W.  Livingston's  Sons,  Columbus,  Ohio,  twenty- 
seven  packets  of  vegetable  seeds,  and  samples  of  a  new  potato. 

March  19.  Of  Vilmorin-Andrieux  et  Cie,  Paris,  France,  sixteen 
packets  of  vegetable  seeds,  and  one  variety  of  potato. 

March  20.  Of  T.  V.  Munson,  Denison,  Texas,  twelve  varieties 
of  grapes,  two  plants  each,  and  three  varieties  of  plums,  two  trees 
each. 

March  22.  Of  W.  Atlee  Burpee  &  Co.,  Philadelphia,  Pa.,  twelve 
plants  of  Louise  strawberry. 

March  26.  Of  Dr.  E.  Lewis  Sturtevant,  South  Framingham, 
Mass.,  package  of  seed  from  Mexico,  '^  Acelgas." 

March  26.  Of  Gteorge  W.  Trowbridge,  Glendale,  Ohio,  cions  of 
three  varieties  of  pears. 

March  27.  Of  Ephraim  Link,  Greenville,  Tenn.,  one  package 
peas. 

March  28.  Of  Merrell,  Anthony  &  Co.,  Geneva,  N.  T.,  cions  of 
seven  varieties  of  apples. 

March  31.  Of  P.  H.  Foster,  Babylon,  N.  T.,  cions  of  Marshall 
and  Van  Cott  pears,  garden  plants,  and  unnamed  seedling  straw- 
berry. 

March  31.  Of  A.  B.  Cleveland  &  Co.,  47  Cortlandt  street^  New 
York,  samples  of  five  varieties  of  pea,  and  one  of  bean. 

March  31.  Of  Sidney  Tuttle  &  Co.,  Bloomington,  III,  root 
grafts  and  cions  of  Delaware  Bed  Winter  apple. 

March  31.  Of  Wm.  Parry,  Parry,  N.  J.,  trees  of  two  varieties 
of  cherry,  plants  of  two  varieties  of  strawberry,  plants  of  one 
variety  of  raspberry. 

April  2.  Of  D.  Landreth  &  Sons,  Bristol,  Pa.,  tubers  of  a  wild 
potato  from  Colorado. 

April  2.  Of  J.  M.  Paul,  North  Adams,  Mass.,  cions  of  new 
seedling  plum. 

April  3.  Of  EngHsh  Specialty  and  Novelty  Seed  Company, 
Kewton-le-Willows,  Lancashire,  England,  twenty-three  packets  of 
vegetable  novelties ;  also  tubers  of  Stachy's  tuberifera. 

April  3.  Of  Sherwood  Harness  Company,  Syracuse,  N.  Y.,  one 
No.  2  steel  harness. 

April  4  Of  Hugo  Beyer,  New  London,  la.,  fifteen  packets  of 
vegetable  and  novelty  seeds. 

April  6.  S.  L.  Dagwell,  Utiea,  N.  Y.,  cuttings  of  three  unnamed 
seedling  gooseberries. 
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April  6.  Of  P.  0.  Biddle,  Ohadd's  Ford,  Pa.,  two  trees  each  of 
Brandywine  cherry  and  Triumph  gooseberry. 

April  6.  Of  Bobert  Manning,  Boston,  Mass.,  report  of  Massa- 
chusetts Horticultural  Society,  part  1, 1887. 

April  6.  Of  J.  M.  Thorbum  &  Co.,  one  tuber  of  Eural  New 
Yorker  No.  2  potato. 

April  9.  Of  Geo.  J.  Kellogg,  Janesville,  Wis.,  cions  of  the  fol- 
lowing varieties  of  apples :  Wolf  Eiver,  McMahan  White,  Yellow 
Transparent,  Northwestern  Greening. 

April  9.  Of  E.  S.  Oole,  Harman's,  Anne  Arundel  county,  Md., 
plants  of  Hoffman's  seedling  strawberry. 

April  9.  Green's  Nursery  Company,  Bochester,  N.  Y.,  twelve 
plants  of  Jessie  strawberry. 

April  9.  Of  P.  P.  Venable,  Ph.  D.,  Chapel  Hill,  N.  C,  journal 
of  the  Elisha  Mitchell  Scientific  Society  for  1883  to  1887  inclusive. 

April  10.  Of  J.  M.  Ogle,  PuyaUup,  Washington  Territory,  two 
plants  each  of  PuyaUup  Mammoth  gooseberry.  Crystal  gooseberry. 
Evergreen  blackberry,  Bed  huckleberry.  Bed  Flowering  currant 

April  11.  Of  J.  P.  LeClare,  Brighton,  N.  Y.,  two  plants  of 
Moore's  Diamond  grape. 

April  11.  Of  J.  R  Hawkins,  Mountainville,  N.  Y.,  six  potted 
plants  of  Banquet  strawberry. 

April  11.  Of  Hemmingway's  London  Purple^  Company,  90  Water 
street.  New  York,  N.  Y.,  one  keg  (seventy-six  pounds)  London 
purple. 

April  12.  Of  Peter  M.  Gideon,  Excelsior,  Minn.,  cions  of  the 
following  varieties  of  apples  :  Bussian  No.  7,  No.  30,  Nos.  1,  2  and 
3  Sweet,  Gideon  Sweet,  GAcie,  Late  Duchess,  Blood  Bed. 

April  12.  Of  Stayman  &  Black,  Leavenworth,  Kan.,  plants  of 
Jewell,  Ideal,  Standard,  Daisy,  Nos.  15,  18,  19,  26,  42  and  44 
grape-vines. 

April  13,  Of  A  J.  Caywood  &  Son,  Marlboro,  N.  Y.,  one  plant 
of  Little  Blue  grape. 

April  16.  Of  A.  G.  Tillinghast,  Padilla,  Wash.  Ter.,  three  pack- 
ages of  cauliflower  seed. 

April  17.  Of  A  J.  Caywood  &  Son,  Marlboro,  N.  Y.,  one  plant 
each  of  Duchess,  Poughkeepsie,  Metemy,  Mabel,  Nectar,  No.  1, 
No.  16  Bed,iNo.  50  Ulster ;  two  plants  each  of  White  Seedling  cur- 
rant. Crystal  White  raspberry,  Minnewaska  blackberry;  also  cions 
of  Comet  pear. 
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April  17.  Of  J.  W.  Adams  &  Co.,  Springfield,  Mass.,  twenty-five 
plants  of  Hampden  strawberry. 

April  17.  Of  VanVleck  i  Wheeler,  Hart  Lot,  N.  T.,  two  bags  of 
grape  and  small  fruit  fertilizer,  one  bag  winter  and  spring  fertil- 
izer, one  bag  potato  fertilizer,  one  bag  com  fertilizer,  one  sack 
lawn  dressing. 

April  18.  Of  Eeuben  C.  Hart,  West  Torrington,  Ct,  plants  of 
Pioneer  red  raspberry. 

April  19.  Of  D.  S.  Marvin,  Watertown,  N.  Y.,  cuttings  of  Nos. 
1,  2,  3  and  4  grapes. 

April  19.  Of  George  W.  Trowbridge,  Glendale,  Ohio,  twelve 
plants  Ivanhoe  strawberry. 

April  19.  Qt  J.  Wragg  &  Sons,  Waukee,  Iowa,  two  trees  each  of 
Wrag's  cherry,  Lithors  Weisthal,  and  Loutovka. 

April  19.  Of  Edward  Gille€t,  South  wick,  Mass.,  one  package  of 
Kelumbium  Luteum  roots. 

April  19.  Of  D.  S.  Myers  &  Son,  Bridgeville,  Del,  peach  trees 
as  follows :  Two  Myers  Seedling,  one  Globe,  one  Bosier. 

April  19.  Of  Daniel  Batchelor,  Utica,  N.  Y.,  three  packages  of 
grass  seed. 

April  20.  Of  George  W.  Trowbridge,  Glendale,  Ohio,  twelve 
plants  of  Haverland  strawberry. 

April  22.  Of  John  Nogle,  Plymouth,  Ohio,  samples  of  Nogle, 
Governor  Foraker,  Mrs.  Foraker,  and  Ohio  Centennial  potatoes. 

April  23.  Of  Alfred  Eose,  Penn  Yan,  N.  Y.,  samples  of  Ontario 
and  Peruvian  potatoes ;  also  two  plants  of  Ambrosia  grape. 

April  23.  Of  T.  S.  Hubbard  &  Co.,  Fredonia,  N.  Y.,  one  vine 
each  of  forty-four  varieties  of  grape. 

April  23.  Of  Bronson  &  Hopkins,  Geneva,  N.  Y.,  eight  varieties 
of  species  of  ornamental  trees  for  arboretum. 

April  23.  Of  EUwanger  &  Barry,  Rochester,  N.  Y.,  varieties  as 
follows :  Twenty-four  .  pear,  fourteen  plum,  sixteen  peach,  six 
apricot,  three  cherry,  twenty-four  apple,  nine  grape,  three  goose- 
berry, four  raspberry,  one  currant 

April  24.  Of  George  W.  Trowbridge,  Glendale,  Ohio,  twelve 
plants  of  Olio  strawberry. 

April  24  Of  Field  Force  Pump  Company,  one  "  graduating 
spray  "  nozzle  for  insecticide  work. 

April  24  Of  Albertson  &  Hobbs,  Bridgeport,  Marion  Co.,  Ind., 
two  trees  each  of  Indian  apple  and  Bobinson  plum. 
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AprU  24  Of  R  S.  Johnston,  Stockley,  Del,  nine  varieties  of 
peach,  one  tree  of  each. 

April  26.  Of  J.  M.  Thorburn  &  Co.,  16  John  street.  New  York, 
N.  Y.,  one  package  of  Thorbom's  Everbearing  Seedling  straw- 
berry. 

April  25.  Of  New  Process  Fertilizer  Company,  Hart  Lot,  N.  Y., 
plants  of  Dawley  strawberry. 

April  26.  Of  Hallo  well  Brass  Company,  Lowell,  Masa,  two 
graduating  spray  nozzles  for  distributing  insecticides. 

April  28.  Of  Cleveland  Nursery,  Lakewood,  Ohio,  six  plants 
each  of  Thompson's  Early  Pride  raspberry,  Thompson's  Early 
Prolific  raspberry,  Thompson's  Early  Mammoth  blackberry, 
and  twenty-four  plants  of  Haverland  Seedling  strawberry. 

April  28.  Of  B.  F.  Stinger,  Charlottesville,  Ind.,  one  vine  of 
Aledo  grape. 

April  28.  Of  S.  F.  Leonard,  149  West  Randolph  street,  Chicago, 
m,  privilege  of  selection  from  his  catalogue  free  of  charge. 

April  30.  Of  G.  H.  &  J.  H.  Hale,  South  Glastonbury,  Ci,  six 
plants  each  of  Carman,  Hale's  Early  and  Scarlet  Qem  raspberry. 

April  30.  Of  T.  H.  Hoskins,  Newport,  Vt,  cions  of  thirty-one 
varieties  of  apple. 

April  30.  Of  Iowa  Seed  Company,  Des  Moines,  Iowa,  samples  of 
Wide  Awake,  Bonanza  and  Windsor  No.  1  potatoes. 

April  30.  Of  J.  T.  Macumber,  Grand  Isle,  Vt,  cions  of  Tobias 
Black,  Landon,  Tobias  Pippin,  Juicy  Sweet  and  Mosher  Sweeting 
apple ;  Grand  Isle,  Dr.  Hoskins,  Befreshing,  Little  G^m  pear ; 
Golden  Gage,  Speckled  Gage  and  Improved  Green  Gage,  or  Tobias 
Gage,  plum;  and  of  Champlain  No.  2  and  No.  3  raspberry. 

April  30.  Of  Miss  Cooledge,  Phelps,  N.  T.,  collection  of 
chrysanthemums. 

May  1.  Of  C.  L.  Van  Dusen  Nursery  Company,  Gteneva,  N.  T., 
cions  of  fifteen  varieties  of  apple  trees. 

May  1.  Of  Selover  &  Atwood,  (Jeneva,  N.  T.,  one  sample  each 
of  twenty-two  species  or  varieties  of  ornamental  and  forest  trees 
for  arboretum. 

May  2.  Of  W.  &  T.  Smith,  Geneva,  N.  T.,  one  sample  each  of 
sixteen  species  or  varieties  of  ornamental  and  forest  trees  for 
arboretum. 

May  3.  Of  B.  G.  Chase  &  Co.,  Geneva,  N.  Y.,  one  sample  each 
of  ten  species  or  varieties  of  ornamental  and  forest  trees  for 
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arboretum ;  also  cions  of  twenty-one  yarieties  of  apples,  and  one 
ree  each  of  two  varieties  of  apricot,  three  of  cherry,  seven  of 
peach  and  one  of  plum. 

May  3.  Of  Z.  H.  Harris,  Rochester,  N.  T.,  twelve  ^plants  Gen- 
esee raspberry. 

May  3.  Of  P.  M.  Angur  &  Sons,  Middlefield,  Conn,,  twenty-four 
plants  each  of  Jewell,  Gold,  Cardinal  and  No.  70  strawberry. 

May  3.  Of  EUwanger  &  Barry,  Rochester,  N.  T.,  cions  of 
twenty-four  varieties  of  apple ;  one  first-class  tree  each  of  twenty- 
four  varieties  of  pear,  three  of  cherry,  fourteen  of  plum,  sixteen  of 
peach,  six  of  apricot ;  five  plants  each  of  seven  varieties  of  black- 
berry, one  of  currant,  three  of  gooseberry,  four  of  raspberry;  also 
one  plant  of  the  "Mills  "  grape. 

May  5.  Of  E.  W.  Beid,  Bridgeport,  Ohio,  twelve  plants  of  the 
Carmichael  strawberry. 

May  5.  Of  EUwanger  &  Barry,  Rochester,  N.  Y.,  one  sample 
each  of  nine  varieties  of  grape  vines. 

May  5.  Of  T.  0.  Maxwell  &  Bros. ,  Geneva,  N.  T.,  one  sample 
each  of  eighteen  varieties  or  species  of  trees  for  aboretum. 

May  7.  Of  0.  K  VanDusen  Nursery  Company,  Geneva,  N.  Y., 
one  sample  each  of  five  varieties  or  species  of  trees  for  aboretum 
also  one  tree  each  of  two  varieties  of  cherry,  one  of  quince,  three 
of  pear  and  six  of  plum. 

May  7.  Of  J.  A  Everitt  &  Co.,  Indianapolis,  Ind.,  sample  tuber  of 
Dakota  seedling  potatato.] 

May  7.  Of  Lewis  Roesch,  Fredonia,  N.  Y.,  three  vines  of  Rut- 
land grape ;  three  plants  of  a  new  seedling  gooseberry. 

May  7.  Of  Selover  &  Atwood,  Geneva,  N.  Y,  thirty-one  speci- 
men trees  for  arboretum. 

May  7.  Of  S.  D.  Willard,  Geneva,  N.  Y,  one  tree  each  of  seven 
Yarieties  of  plum. 

May  9.  Of  Smith  &  Keran,  St.  Catharine's,  Ontario,  Canada, 
two  plants  Pearl  gooseberry;  one  Sanders  No.  1  black  currant, 
two  Sanders  No.  2  black  currant  and  cions  of  Princess  Louise 
apple. 

May  9.  Of  A  M.  Purdy,  Palmyra,  N.  Y,  six  plants  each  of 
Bubach  No.  5  Pineapple,  Warfield's  No.  2,  Burt's  Seedling,  Haver- 
land  &  Hoffman  strawberries. 

May  10.  Of  M.  Farnsworth,  Wellsville,  O.,  plants  of  Fams- 
worth  strawberry. 
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May  10.  Of  J.  &  3.  L.  Leonard,  lona,  N.  J.,  plants  of  new  seed- 
.  ling  strawberry. 

May  10.  Of  Matthew  Crawford,  Cuyahoga  Falls,  O.,  plants  of 
Crawford,  Excelsior,  Enhance  and  Famsworth  strawberry ;  also 
Ada  raspberry. 

May  10.  Of  T.  G.  Zane,  Chew's  Landing,  Camden  county,  N.  J., 
plants  of  Mammoth  and  Daisy  strawberry. 

May  10.  Of  Peter  Henderson  &  Co.,  36  Cortlandt  street, 
New  York,  N.  T.,  plants  of  Henderson  and  Crimson  Cluster 
strawberry. 

May  11.  Of  Niagara  White  Grape  Company,  Lockport,  N.  T.,  six 
Niagara  grape  vines. 

May  11.  Of  W.  H.  Lightfoot,  635  Black  avenue,  N.  Springfield, 
111.,  five  plants  Lincoln  strawberry. 

May  11.  Of  J.  J.  H.  Gregory,  Marblehead,  Massif  sample  tuber 
of  a  new  seedling  potato. 

May  12.  Of  Chauncey  Sheffield,  Geneva,  N.  Y.,  fifty  seedling 
trees  each  of  the  pear  and  plum,  for  stocks ;  also  ten  root  grafts 
of  the  Arctic  apple ;  and  a  quantity  of  peach  pita 

May  14  Of  William  Lyons,  Box  685,  Minneapolis,  Minn.,  six 
plants  of  a  seedling  strawberry. 

May  14  Of  Coe  &  Converse,  Fort  Atkinson,  Wis.,  twenty-four 
plants  of  Spry's  Early  raspberry ;  also  twelve  Bubach  and  twelve 
Summit  strawberry  plants. 

May  15.  Of  Parker  &  Wood,  49  North  Market  street,  Boston, 
Mass.,  twelve  plants  of  the  Belmont  strawberry. 

May  16.  Of  Commissioner  of  Agriculture,  Washington,  D.  0., 
cuttings  of  fifteen  varieties  or  species  of  willow. 

May  16.  Of  J.  J.  H.  Gregory,  Marblehead,  Mass.,  one  tuber  of 
the  Early  Oxford  potato. 

May  17.  Of  A.  DeB.  Lovett,  Geneva,  N.  Y.,  one  Grasshopper 
hay  tedder. 

May  18.  Of  Wm.  Henry  Maule,  Philadelphia,  Pa.,  one  package 
XX  Dwarf  beans. 

May  19.  Of  Albert  L.  Dohles, ,  Waterloo,  N.  Y.,  150  choice 
pansies. 

May  21.  Of  C.  E.  Angell,  Oshkosh,  Wis.,  tubers  of  seedling 
potato  No.  79. 

May  22.  Of  Prof.  Magnus  Swenson,  Fort  Scott,  Kansas,  one  and 
one-half  bushel  of  sorghum  seed. 
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May  22.  Of  H.  D.  Woodruff,  Auburn,  N.  T.,  two  tons  soluble 
Pacific  guano. 

May  25.  Of  Charles  Basom,  Indian  Falls,  N.  Y.,  one  package  of 
Tree  beans.  , 

May  36.  Of  R  Shore,  Ithaca,  N.  Y.,  specimens  of  eighty-three 
&ne  greenhouse  plants. 

May  26.  Of  W.  &  T.  Smith,  through  Wm.  Baxter,  Geneva,  N.  Y., 
twenty-four  named  varieties  of  dahlias. 

May  28.  Of  the  Zoektein  Co.,  Albany,  N.  Y.,  package  "Zoektein 
poison." 

May  29.  Of  Chas.  Waugh,  Lodi,  N.  Y.,  seven  varieties  of  seed- 
ling potatoes. 

June  29.  Of  Swift  Brothers,  Millbrook,  N.  Y.,  one  Swift's  patent 
roller  gate. 

June  29.  Of  Riverhead  Agricultural  Works,  Riverhead,  N.  Y., 
one  Hudson  Bicycle  cultivator  (two-horse). 

July  26.  Of  W.  F.  Marks,  Ohapinville,  N.  Y.,  one  Geer's  "Com- 
mon  Sense  "  farm  gate. 

July  26.  Of  J.  Broadfoot,  gardener  to  Hon.  S.  H.  Hammond, 
€kneva,  N.  Y.,  seedling  primulas. 

August  27.  Of  Luther  Burbank,  Santa  Bosa,  CaL,  buds  of  two 
varieties  of  Japan  plums. 

September  8.  Of  Department  of  Agriculture,  Washington,  D.  0., 
four  packages  of  winter  wheat 

September  8.  Of  Department  of  Agriculture,  Washington,  D.  0., 
two  packages  of  rye. 

September  8.  Of  Van  Vleck  &  Wheeler,  Hart  Lot,  N.  Y., 
two  bags  of  fertilizer,  special  strength,  for  winter  and  spring 
grain. 

September  20.  Of  J.  Taylor  Hunt,  Bomulus,  N.  Y.,  one  peck 
White  Seneca  potatoes,  for  trial  and  seed. 

September  25.  Of  Hill  &  Co.,  Richmond,  Ind.,  collection  of^ 
begonias  and  coleus. 

October  6.  Of  Harry  Smith,  Geneva,  N.  Y.,  some  very  fine  sam- 
ples of  seed  com. 

October  12.  Of  Prof.  W.  J.  Beal,  Agricultural  College,  Mich., 
fifteen  species  of  grass  seed,  comprising  nine  genera. 

October  26.   Of  American  Glucose  Company,  Buffalo,  N.  Y., 
1,000  pounds  of  "dry  feed  No.  1." 
8 
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October  26.  Of  Bronson  A  Hopkins,  Genera,  N.  T.,  four  pack* 
ages  of  German  grass  seed. 

October  27.  Of  S.  L.  Dagwell,  Utica,  N.  Y.,  five  plants  No.   1 
Seedling  gooseberry. 

::*  October  27.  Of  Thomas  Lewis,  florist  to  W.  A  T.  Smith,  Geneva^ 
N.  T.,  various  green-house  plants. 

November  8.  Of  Chas.  Carpenter,  Kelley's  Island,  Ohio,  plants 
of  two  new  seedling  raspberries. 
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The  following  report  giTes'",  the  results  of  the  few  experi- 
ments which  we  have  been  able  to  make  in  regard  to  poultry, 
sorghtun,  etc. 

It  is  intended  to  continue  experiments  in  poultry  feeding  as 
soon  as  better  facilities  in  regard  to  buildings,  yards  and  stock 
are  secured. 

Poultry  Experiments. 

The  following  preliminary  experiments  have  been  made.  These 
were  for  the  purpose  of  determining : 

The  approximate  amount  of  food  required  for  a  fowl 

The  average  weight  of  eggs  and  loss  of  weight  in  keeping. 

The  difference  in  the  composition  of  eggs  in  regard  to  propor- 
tion of  the  principal  proximate  constituents,  and  whether  any 
difference  is  due  to  influence  of  food  or  of  breed. 

The  spedflc  gravity  of  eggs — of  fresh  eggs  and  of  those  kept 
for  a  time  under  the  ordinary  conditions. 

It  is  a  matter  of  regret  tiiat  so  few  fowls  were  used  in  these 
experiments.  But  when  the  work  was  begun  only  sixteen  were 
available,  and  after  it  was  decided  to  continue  the  experiment,  we 
were  unable  to  obtain  any  more  which  would  be  comparable  with 
Uiese  in  matter  of  age  and  previous  treatment. 

Four  pens  of  fowls  were  first  fed  to  determine  the  amount  of 
food  consumed. 

Pen  No.  1  contained  four  Light  Brahma  Pullets. 

Pen  No.  2  contained  four  Laced  Wyandotte  pullets* 

Pen  No.  3  contained  four  8.  C.  W.  Leghorn  pullets. 

Pen  No.  4  contained  four  W.  C.  B.  Polish  pullets. 

They  were  fed  ground  oats,  moistened  with  water,  in  the  morn- 
ing; at  noon,  raw  apples;  and  at  night  Indian  com,  whole.  Some- 
times boiled  potatoes  were  substituted  for  apples  at  noon.     The 


*  William  P.  Wheeler. 
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oats,  which  were  seasoned  with  salt  and  pepper,  were  weighed 
before  and  after  mixing  with  water.  The  wet  food  contained 
from  thirty  to  fifty  per  cent  of  added  water ;  usually  about  forty. 
The  amount  not  eaten  was  weighed,  and  the  weight  of  wet  food 
eaten  was  calculated  back  to  dry  weight.  The  portion  of  apples 
not  readily  eaten  was  weighed  back.  The  same  was  done  with 
<5om. 

A  dish  of  water  was  kept  in  each  pen. 

The  average  weight  of  food  consuijied  per  day  from  January  23 
to  February  26  was : 


Ounces 
Indian 
com. 

Ounces 

raw 
apples. 

Ounces 

ffround 

oats. 

Pens  1  and  Q , 

24.48 

18.S3 
12.68 

10.12 

Pens  3  and  4. 

8.74 

Average  one  fowl : 

Ounces 
Indian 
com. 

Ounces 

raw 
apples. 

Ounces 

(Cround 

oats. 

Ounces 

total 

ffraln. 

Ounces 
total 
food. 

Larfrer  breeds 

8.06 
1.48 

2.32 
1.67 

1.27 

.47 

4.33 
1.96 

6.65 

Smaller  breeds 

8.63 

The  apples  contained  eighty-four  per  cent  of  water  and  the 
boiled  potatoes  seventy-eight  per  cent 

The  quantity  of  food  was  probably  sufficient,  as. the  fowls  con- 
tinually, although  slowly,  gained  in  weight.  The  weather  at  this 
time  was  very  cold.  From  January  23  to  February  20  the  total 
gain  was : 

Pen  No.  1,  two  pounds,  fif  teeen  and  a  half  ounces. 

Pen  No.  2,  three  pounds,  eight  and  a  half  ounces. 

Pen  No.  3,  one  pound,  four  and  a  half  ounces. 

Pen  No.  4,  fifteen  ounces. 

None  of  these  pullets  were  laying. 

The  weight  of  grain  food  consumed  by  the  smaller  breeds  was 
forty-five  per  cent  of  the  amount  consumed  by  the  larger  breeds. 
In  a  later  experiment,  when  the  hens  were  laying,  the  amount 
consumed  by  the  smaller  was  seventy-two  per  cent  of  that  con- 
sumed by  the  larger. 

On  March  1,  the  fowls  were  arranged  for  a  feeding  experiment 
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in  which  to  observe  the  influence  of  diflferent  feed  on  the  com- 
position  of  the  eggs.     The  four  pens  were  as  follows : 

Pen  No.  1  contained  two  Brahma  and  two  Wyandotte  pullets. 

Pen  No.  2  contained  two  Brahma  and  two  Wyandotte  pidlets. 

Pen  No.  3  contained  two  Leghorn  and  two  Poland  pullets. 

Pen  No.  4  contained  two  Leghorn  and  two  Poland  pullets. 

The  fowls  were  of  the  breeds  named,  although  considerably 
short  of  the  standard.  Li  regard  to  age  and  previous  treatment. 
No.  1  was  the  same  as  No.  2,  and  No.  3  the  same  as  No.  4. 

The  total  weights  were  as  follows  on  March  1 : 

No.  1,  twenty-three  poimds  and  ten  and  one-quarter  ounces. 

No.  2,  twenty-four  pounds  and  three-quarter  ounces. 

No.  3,  twelve  pounds  and  two  and  one-quarter  ounces. 

No.  4,  twelve  pounds  and  two  and  one-quarter  ounces. 

The  space  occupied  by  each  pen  was  twenty-four  feet  long  by 
sis  feet  wide.  One-half  of  the  floor  was  covered  with  fine  coal 
ashes  ;  the  remainder  was  earth  floor.  The  open  yards,  attached, 
in  which  the  fowls  were  allowed  to  run  continuously  after  April 
23,  were  each  thirty-six  feet  long  by  six  feet  wide. 

A  box  of  ground  oyster  shells  was  kept  in  each  pen  and  also  a 
box  of  dry  earth. 

The  experiment  was  continued  for  six  months,  from  March  1  to 
September  1. 

The  feed  for  Nos.  1  and  3  contained  a  larger  proportion  of 
albuminoids  than  the  feed  for  Nos.  2  and  4.  Pens  1  and  3  were 
fed  from  a  mixture  of  linseed  meal  and  wheat  bran  in  the  morning, 
and  wheat  at  night  Pens  2  and  4  were  fed  corn  meal  in  the 
morning  and  wheat  at  night.  For  the  first  few  months  all  the 
pens  were  also  fed  raw  apples,  and  sometimes,  instead,  boiled 
potatoes  at  noon.  They  were  fed  ^11  the  meal  that  they  would 
eat,  but  always  much  less  wheat  than  they  wanted.  The  amount 
consumed  differed  somewhat  from  week  to  week.  The  daily  aver- 
age, however,  for  each  fowl  was :  for  the  larger  breeds,  about  1.4 
ounces  of  the  meal  and  1.6  ounces  of  wheat;  for  the  smaller 
breeds,  about  .9  ounce  meal  and  1.2  ounces  wheat 

The  average  total  food  per  day  for  the  six  months  was  for  each  fowl : 

Li  Pen  No.  1,  3.60  ounces. 

Li  Pen  No.  2,  3.60  ounces. 

In  Pen  No.  3,  2.57  ounces. 

Li  Pen  No.  4,  2.55  ounces. 
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The  average  feed  per  one  fowl  for  the  entire  period  was : 


Linseed 
and  bran. 

Apples. 

Pot&toes. 

Wheat. 

Pen  No.  1 

Ounces. 

262.25 
172.75 

Corn  meal. 

252.25 
172.92 

Ounces. 

83.25 
55.60 

88.25 
55.50 

Ounces. 

36.0 
24.0 

36.0 
24.0 

Ounces. 

291.0 

Pen  No.  3 

220.76 

Pen  No.  2 

391.0 

Pen  No.  4 

217.68 

The  mixture  of  linseed  meal  and  bran,  and  the  com  meal,  was, 
except  for  the  first  few  days,  fed  dry,  as  it  was  then  eaten  more 
readily.     Fresh  water  was  kept  in  each  pen. 

After  May  1  each  pen  was  given,  daily,  freshly-cut  green  pjrass. 
This  was  not  weighed  or  analyzed,  but  the  pens  fared  equally. 

Analyses  were  made  of  the  materials,  fed  with  the  following 
results : 


1 

i 
1 

1.1 

1 

1 

1^ 
1 

II 

-3 

1 

u 

1* 

1 

litnseed  meal  and  bran. . . . 

12.96 
13.41 
17.09 
84.00 
78.11 

4.87 
1.92 
1.21 
.44 
1.08 

3  42 
1.52 
4.01 
♦.61 
.06 

2.37 
1.66 
1.16 
6.36 
.21 

3.90 
2.22 
2.26 
6.04 
.19 

26.87 

10.87 

.    9.69 

.34 

2.89 

7.62 
2.83 
2.16 
1.05 
.68 

87.99 
6S.67 

Oorn  meal ........r.-rtTr.Tr.T 

62.42 

Apples... , 

tl.l« 

Boiled  DOtatoes. 

17.88 

Calculated  from  these  analyses,  the  total  weight  of  the  different 
constituents  fed  to  each  fowl  for  the  entire  period  was : 


Pen  No.  1. 

Pen  No.  2. 

Pen  No.  3. 

Pen  No.  4. 

Albuminoids. ,„,,,.,.,,  ^ ,,.-., , 

Ounces. 

100.55 
18.63 
13.58 
15.89 
21.40 
28.54 

294.16 

Ounces. 

57.21 
9.40 
15.07 
12.84 
17.26 
14.77 
855.78 

Ounces. 

71.18 
13.15 
9.62 
11.11 
15.04 
20.13 
216.41 

Ouncea. 

41.17 

Ash 

6.7T 

fat::;:;;j;:;:;y;;;;;::.;;:;j;:"":ii*';...j.. 

10.69 

Glucose 

8.98 

Sucrose 

12.14 

Fiber. 

10.62 

Starch 

256.63 

Total  weight  water-free  food 

492.75 

482.33 

355.64 

346.90 

N.free  extract 

331.46 

385.88 

241.66 

276.76 

Albuminoids 

100.55 

18.63 

873,57 

57.21 

9.40 

415.72 

71.18 

13.15 

271.31 

a.iT 

Ash 

6.77 

Oarbhydrates 

297.96 

Proportion  of  albuminoids  to  oarbhydrates. 
Proportion  of  ash  to  total  dry  food. 

1:  3.7 
1:26.4 

1:  7.27 
1:61.3 

1:  3.8i 
1:27.0 

l:  7.24 
1:51.1 

*  Ether  extract. 


t  Starch,  acids,  etc. 


Digitized  by  VjOOQIC 


New  York  Aqmoultubal  Expebdcbnt  Station. 


L63 


No  account  was  taken  of  the  digestibility  of  the  foods.  No 
lactors  were  available  except  in  regard  to  mammals ;  and  there 
appears  no  reason  for  assuming  that  the  digestibility  of  food  by 
birds  is  the  same. 

The  feed  in  Nos.  1  and  3  was  always  the  more  readily  eaten,  and 
the  fowls  always  appeared  lively  and  healthy.  In  Pen  2  one  Wyan- 
dotte was  sick  in  March,  and  one  Brahma  died  June  1.  In  Pen 
i  one  L^hom  was  sick  in  March,  and  one  died  in  April  All  com- 
parisons between  the  pens  are  made  on  the  average  of  one  fowL 
The  two  Wyandottes  in  Pen  2  were  allowed  to  sit  for  two  months 
from  May  18.  The  Leghorns  in  Pens  3  and  4  all  wanted  to  sit 
for  some  time,  though  very  indifferently.  During  the  last 
month  or  more,  most  of  the  fowls  were  moulting,  and  very  lew  eggs 
were  obtained. 

Although  a  small  product  of  eggs  would  naturally  be  expected 
from  fowls  fed  continually  on  one  food,  the  great  difference  in  yield 
is  worthy  of  attention. 

The  average  per  fowl  for  the  period  was : 


PEN. 

Proportion  of  al- 
buminoids     to 
oarbhydrates  in 

Number 
efffcs. 

Total  ?rt. 
grammes. 

weight 
one  eRjT, 
Rrammes. 

Ho.1 

1:8.7 

12.60 
83.75 
12.26 
41.42 

688.63 
1878.78 

657.90 
2290.57 

66.01 

Ha  a 

1:7.27 

1:3.8. 

1:7  .W 

66.67 

Mas       ::;:;;.!!**:  .;:;: 

63.70 

Sa*      :::;:. 

62.89 

It  would  appear  that  the  ratio  of  constituents  in  theieed  of  Nos. 
2  and  4  was  much  nearer  the  proper  one  for  egg  production. 
Whether  the  corn  meal  was  favorable,  or  whether  the  linseed  meal 
was  unfavorable  to  the  production  of  eggs,  it  is  at  present  impos- 
sible to  say.  Although  the  fowls  in  Nos.  1  and  3  were  throughout 
in  better  health,  yet  those  in  2  and  4  kept  their  weight  better. 
During  the  first  four  weeks  : 

No.  1  lost  in  weight,  .3  per  cent 

No.  3  lost  in  weight,  .9  per  cent 

No.  2  gained  in  weight,  1.8  per  cent. 

No.  4  gained  in  weight,  3.7  per  cent 

During  the  last  six  weeks : 
Ua  1  lost  in  weight,  3.7  per  cent. 
No.  3  lost  in  weight,  10.7  per  cent 
No.  2  gained  in  weight,  .7  per  cent 
No.  4  lost  in  weight,  6.1  per  cent 
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The  amount  of  manure  collected  from  the  roost-platform  for  the 
entire  period  was  from  : 

Pens  Nos.  1  and  2,  average  per  fowl,  6.24  pounds. 

Pens  Nos.  3  and  4,  average  per  fowl,  2.46  pounds. 

Analyses  were  made  of  the  eggs  from  the  different  pen&  Several 
eggs  were  used  for  each  analysis.  The  shells  (and  lining  mem- 
brane) were  removed,  and  an  intimate  mixture  of  the  whole  con- 
tents made,  with  the  exception  of  the  membrane  which  surrounds 
the  yolk  and  the  two  ligaments  connecting  it  with  the  membrane 
forming  the  cells  of  the  white.  The  weight  of  this  portion  dis- 
carded was  (on  average  in  eight  eggs)  only  .03  per  cent  of  the 
entire  weight  of  egg.  The  analysis  represented  the  composition 
of  the  ^tire  edible  portion  of  the  egg. 

Ash  was  determined  at  a  high  temperature  with  very  constant 
results.  This  ash  consisted  mostly  of  phosphates.  No  facilities 
were  available  for  determining  the  volatile  ash,  and  determinations 
made  of  the  total  ash  were  unreliable  (duplicates  did  not  agree). 

No  eggs  were  analyzed  until  the  feeding  had  been  continued  for 
three  months.  Unfortunately,  no  eggs  were  then  obtained  from 
No.  1.    The  results  are  as  follows : 


Pen  No,  2  —  (Twenty-nine  eggs  analyzed). 

(Ratio  in  feed  of  albuminoids  to  carbhydratee.  l  :7 .27 ;  ratio  of  ash  to  total  dry  food.  1 :5i  .3. 


Water. 

Fat 

Albumi- 
noids. 

Ash. 

^^ 

Hlfchest  found 

Per  cent 

73.28 
72.03 

Percent 

12.37 
10.03 

Percent 

13.54 
13.17 

Percent 

.97 
.74 

Per.wnt 

27  9T 

Liowest  found 

26  78 

Average  all  analyses 

72.83 

11.06 

13.36 

.87 

27.17 

Pen  No.  3  —  (Eleven  eggs  analyzed). 

(Ratio  in  feed  of  albuminoids  to  oarbhydrates,  1  :S.8i ;  ratio  of  ash  to  total  dry  food.  1 :27.) 


Water. 

Fat 

Albumi- 
noids. 

Ash. 

Total 
solids. 

Hiffhest  found 

Percent 

75.31 
75.13 

Percent 

9.49 
9.09 

Percent 

12.91 
12.60 

Percent 

1.68 
1.36 

Pfer  cent 

Lowest  found 

34  69 

Average  all  analyses 

76.22 

9.28 

12.78 

1.46 

34  79 
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Pea  No.  4 —  (Twenty-two  eggs  analyzed)* 

(Batio  in  feed  of  albnmlnoldB  to  oarbhydrates.  i  :7.3i ;  ratio  of  ash  to  total  dry  food.  1 :6l.i.) 


Water. 

Fat 

Albumi- 
noids. 

Ash. 

Total 

80lld& 

Hiffhest  found 

Percent 

74.66 
78.87 

Percent 

10.30 
9.71 

Percent 

13.91 
13.60 

Percent 

.81 
.66 

Percent 

36.18 

Lowest  fonnd 

36.8S 

Averase  all  analyf^fl.  r ...... . 

74.37 

9.94 

13.79 

.74 

36.78 

The  specific  gravity  of  fresh  eggs  from  the  different  pens  was^ 

Pen  No.  1,  average  of  forty  eggs,  1.088. 

Pen  No.  2,  average  of  twenty-four  eggs,  1.086. 

Pen  No.  3,  average  of  eleven  eggs,  1.095. 

Pen  No.  4,  average  of  thirty-seven  eggs,  1.091. 

There  was  no  appreciable  difference  in  the  specific  gravity  of 
e^s  from  pens  of  the  same  breeds  differently  fed.  There  was  a 
greater  difference  in  regard  to  breed,  the  brown  shell  eggs 
averaging  1.087  specific  gravity  and  the  white  shell  eggs  averaging 
1.092. 

There  was  a  slight  difference  in  the  chemical  composition  oi 
eggs  from  different  pens,  as  can  be  seen  from  the  table.  The 
most  noticeable  difference  was  in  the  ash.  Eggs  from  No.  3  con* 
tained  twice  as  much  as  those  from  No.  4  (the  same  breeds  fed 
differently). 

The  chief  difference  between  eggs  from  No.  2  and  No.  4  (differ- 
ent breeds,  fed  the  same)  was  in  the  per  cent  of  water,  those 
from  No.  2  having  less,  making  the  per  cent  of  other  constituents 
somewhat  higher.  Other  results  in  accord  with  this  observation 
will  be  given  later. 

The  per  cent  of  shell  in  fresh  egg  was  : 

Pen  No.  1,  average  of  40  eggs,  9.98  per  cent  shell. 
Pen  No.  2,  average  of  43  eggs,  9.95  per  cent  shell 
Pen  No.  3,  average  of  21  eggs,  10.78  per  cent  shelL 
Pen  No.  4,  average  of  50  eggs,  10.86  per  cent  shell 

There  was  some  difference  in  per  cent  of  shell  in  regard  to 
breed,  the  brown  shell  eggs  averaging  9.96  per  cent  and  the 
white  shell  averaging  10.82  per  cent  The  different  feed  had  no 
effect  on  amount  of  shell,  as  the  average  for  1  and  3  was  10.38  per 
cent  and  for  2  and  4, 10.40  per  cent 

It  would  appear  from  this  result  that  the  source  from  which 
the  fowls  obtained  material  for  the  egg  shell  was  independent  of 
9 
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that  which  famished  the  ash  constituents  of  the  egg  itsell     The 
following  table  indicates  this : 

Ratio  of  ash  Ayerase  per 

In  feed  to  cent  of  non-  Avenureper 

total  water-  volatile  ash  cent  of  shell 

free  food.  in  exfc.  to  fresh  ess. 

Pen  No.  3 1:27.0  1.45  10.78 

Pen  No.  4 1 :51.1  .74  10.86 

The  amount  of  ash  in  the  feed  of  No.  4  and  the  per  cent  of  ash 
in  the  eggs  were  less  than  for  No.  3.  Yet,  although  the  number 
of  eggs  was  more  than  three  times  as  great  as  from  No.  3,  the  per 
oent  of  shell  was  practically  the  same  (slightly  higher).  The  car- 
bonate of  lime  in  the  shells  of  eggs  from  Pen  4  (ninety  per  oent 
CaCOs  in  the  shell)  was  206.1  grammes  average  per  fowL  The 
amount  of  lime,  calculated  to  carbonate  of  lime,  in  the  ash  of  the 
feed  was,  during  the  same  time,  only  11.3  grammes  per  fowL 

The  per  cent  of  the  egg,  free  from  shell,  represented  by  the  white 
and  that  represented  by  the  yolk  was  determined  in  154  eggs. 
There  were  continual  slight,  but  no  great,  differences.  Most  of  the 
results  differed  but  little  from  the  average.  There  was  no  varia- 
tion in  the  proportion  which  seemed  due  to  the  influence  of  food 
or  of  breed. 

The  following  results  were  obtained : 

Per  cent       Per  cent 
as  white.        as  yolk. 

Average  forty  eggs.  Pen  So.  1 63.95  36.06 

Average  forty-three  eggs,  Pen  No.  2 65.21  34.79 

Average  twenty-one  eggs,  Pen  No.  3 65. 33  34. 67 

Average  fifty  eggs,  Pen  No.  4 62.38  37.62 

Common  average 64.22  35. 78 

mmeff^l^^^^®*^''''''^ ^^'^^        ^'^ 

^^  I  Lowest  found 59.37        31.24 


Determinations  of  the  loss  of  weight  (moisture)  in  eggs  exposed 
to  the  air  gave  the  following  results : 


Fresh 
weiffht 


Per  cent 
loss  in 
10  days. 


Per  oent 
loss  in 
20  days. 


Per  oent 
loss  in 
sodayB. 


Ayera«:e  of  189  eggs 

Ayera«(e  of  46  efff^s.  Pen  l 
Averaffe  of  49  esffs.  Pen  2, 
Ayeraflre  of  23  esffs.  Pen  8 
Average  of  62  eegs.  Pen  4 

Average  of  Pens  1  and  2. . 
Average  of  Pens  3  and  4.. 


64.4 

64.9 
64.4 
66.7 
63.6 

64.7 
64.7 


1.60 

1.64 
1.84 
1.44 
1.49 

1.74 
1.47 


3.16 

3.28 
8.68 
2.61 
3.17 

3.48 
2.84 


6.00 

6.47 
5.61 
4.18 
4.86 

6.40 
4.40 
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The  loss  was  more  rapid  with  eggs  having  the  lighter  shelL 
The  loss  in  1  and  2  was  greater  than  in  3  and  4,  and  the  averskge 
per  cent  of  shell  for  eggs  from  1  and  2  was  9.96  per  cent  and  for 
those  from  8  and  4  was  10.82  per  cent  Eggs  with  cracked  shells 
dried  much  more  rapidly,  but  none  with  imperfect  shells  are 
included  in  these  averages.  The  temperature  of  the  room  in  which 
the  eggs  were  kept  was  taken  three  times  a  day.  The  slight 
differences  accompanying  the  fluctuations  of  temperature  are  of  no 
consequence.  The  rate  of  loss  increased  somewhat  with  the  tem- 
perature. The  average  temperature  for  the  period  over  which  the 
observations  extended  (April  15  to  July  1)  was  63.8°  Fahrenheit 
No  eggs  with  perfect  shells  showed  any  indications  of  putrefac- 
tion at  the  end  of  thirty  days. 

About  500  determinations  of  specific  gravity  were  made. 
About  130  eggs  were  used'for  this  purpose.  There  was  consider- 
able>ariation  in  the  individual  eggs.  The  specific  gravity  of  all 
the  eggs,  however,  diminished  regularly  in  proportion  to  the 
length  of  time  they  were  kept  The  following  results  were 
obtained : 


• 

Spacmc  Gravity. 

Fresh 
eggs. 

After 
10  days. 

After 
20  days. 

After 
80  days. 

Ayorturo  of  40  effirsi  Pon  1 - .  - . ,  t  ,  -  -  - 

1.088 
1.086 
1.096 
1.091 

1.087 
1.068 
1.078 
1.076 

1.047 
1.046 
1.062 
1.067 

1.027 

Ayoraire  of  24  effffft.  Pen  i) ................ 

1.024 

Ayeraae  of  11  efirm.  Pen  3 

1.047 

AvArftffA  of  87  OffflTfl.  Pad  4 

1.042 

Averace  offil2  egffs 

1.090 

1.072 

U063 

1.086 

Pen  No.  1.  hlchest 

1.097 
1.073 

1.096 
1.072 

1.103 
1.062 

1.104 
1.076 

1.082 
1.049 

1.082 
1.060 

1.090 
1.066 

1.096 
1.064 

1.064 
1.016 

1.071 
1.021 

1.073 
1.063 

1.076 
1.030 

1.046 

Pen  No.  1.  lowest 

• 

Pen  No.  2.  hiffhest 

1.047 

Pen  No.  2.  lowest 

1.000 

Pen  No.  8.  hiff best 

1.066 

Pen  No.  8.  lowest 

1.084 

Pen  No.  4»  hiichest 

1.062 

Pen  No.  4.  lowest. 

1.002 

The  higher  specific  gravity  of  the  white-shell  eggs  is  probably 
due  largely  to  the  heavier  shelL  For,  although  there  is  a  higher 
per  cent  of  fat  in  the  brown-shell  eggs,  the  per  cent  of  other  con- 
stituents is  higher  and  the'water  is  less.    ; 


*  Less  than  i.ooo 
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Althongli  the  per  cent  of  shell  was  generally  near  to  the  ayer- 
ages  previously  given,  there  were  some  wider  variations.  The 
following  were  found  among  154  determinations  (none  of  the  eggs 
were  soft  shell) : 


Pen  No.  1 

(In  forty 

egffs). 

Pen  No.  2 
(In  forty- 
three  eRSTB). 

Pen  No.  8 
(in  twenty- 
one  effffs). 

Pen  No.  4 
(in  fifty 
effffs). 

Highest 

11.62 
7.82 

14.00 
6.96 

18.88 
7.90 

16.09 

Iiowest 

6.08 

There  were  fewer  of  the  extreme  variations  in  Pens  1  and  3,  but 
the  number  of  eggs  laid  was  much  less. 

It  has  sometimes  been  proposed  to  test  the  freshness  of  eggs  by 
the  fact  of  their  sinking  or  floating  in  solutions  of  a  certain  spe- 
cific gravity.  Even  if  the  density  of  fresh  eggs  were  a  constant 
quantity,  the  solutions  for  determining  it  would  require  a  more 
accurate  method  of  standardizing  than  some  that  have  been  recom- 
mended. Specific  gravity  could  be  a  good  negative  indication,  but 
not  an  absolute  one.  The  freshness  of  any  egg  which  would  fioat 
in  a  solution  of  1.075  specific  gravity,  would  be  very  question- 
able, but  some  eggs  two  weeks  old  would  sink  in  the  same 
solution. 

Analyses  were  made  of  white  and  of  brown-shell  eggs,  obtained 
from  a  mixed  pen  of  fowls,  fed  on  a  varying  ration  (grain  and 
green  foods).  The  fowls  which  produced  the  brown-shell  eggs 
were  mostly  of  Plymouth  Bock  cross,  a  few  of  light  Brahma 
cross.  Those  laying  white-shell  eggs  were  of  brown  Leghorn 
cross,  a  few  of  white  Leghorn  cross. 

These  fowls  were  in  the  same  pen  and  had  the  same  food  and 
treatment.  The  results  showed  practically  the  same  relation 
previously  noticed  in  eggs  from  different  breeds  which  were 
fed  alike. 

The  analyses  were  as  follows : 


Brown  Shell  Egg  a — | 

[Twenty-one  eggs). 

Water. 

Fat 

Albumi- 
noids. 

Ash. 

^\t 

Highest  fonnd 

Percent 

73.94 
72.72 

Percent 

11.20 
10.47 

Percent 

14.06 
18.61 

Percent 

.96 
.92 

Percent 

27. 3S 

liOwest  found 

26.06> 

Average  all  analyses 

78.37 

10.88 

18.77 

.98 

26.6& 
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White  Shell  Eggs — (Fourteen  eggs). 


Water. 

Fat 

Albumi- 
noids. 

Ash. 

Total 
solids. 

Highest  found 

Percent 

74.86 
74.72 

Percent 

10.67 
9.66 

Percent 

18.16 
13.10 

Percent 

.03 

.86 

Percent 

36.28 

Lowest  found 

36.14 

Average  all  analyses 

74.79 

lo.oa 

13.14 

.89 

36.31 

The  following  table  gives  the  results  of  all  the  analyses  made: 
Analyses  of  Eggs. 


Water. 

Fat 

Albumi- 
noids. 

Ash 
v&e). 

sofids. 

Percent 

Percent 

Percent 

Percent 

Per  cent 

78.87 

10.14 

13.60 

.77 

26.18 

78.80 

10.30 

13.86 

.76 

36.U 

74.41 

9.71 

12.79 

.79 

36.69 

74.66 

9.80 

.81 

26.36 

74.41 

9.90 

13.86 

.66 

36.69 

74.38 

9.86 

13.91 

.66 

35.62 

76.36 

9.16 

13.86 

1.36 

34.76 

' 

76.31 

9.09 

13.91 

1.43 

34.69 

76.18 

9.89 

13.60 

1.68 

34.87 

76.17 

9.49 

13.66 

1.43 

34.88 

73.11 

10.44 

.80 

36.88 

78.32 

10.67 

13.64 

.77 

26.78 

73.28 

10.86 

.74 

36.78 

73.16 

10.60 

13.17 

.86 

36.86 

73.88 

10  03 

Lost 

.96 

37.12 

73.84 

11.89 

Lost 

.96 

27.16 

73.03 

13.37 

13.33 

.94 

27.97 

73.07 

13.31 

13.48 

.97 

27.98 

73.94 

10.56 

14.06 

.93 

26.06 

73.93 

10.47 

.  13.74 

.93 

26.08 

73.44 

Lost 

13.86 

.96 

26.66 

73.41 

Lost 

13.61 

.93 

36.69 

72.73 

11.10 

Lost 

.94 

27.28 

73.73 

11.30 

13.61 

27.28 

74.83 

(?)9.66 

18.16 

.86 

26.17 

74.86 

9.84 

13.16 

.89 

26.14 

74.74 

10.67 

13.16 

.92 

26.26 

74.73 

Lost 

13.10 

26.28 

Average  of  ninety-seven  eggs. 

73.87 

10.34 

13.18 

.94 

26.13 

The  few  results  we  have  thus  far  been  able  to  obtain,  indicate 
that  breed  influences  slightly  the  per  cent  of  water  of  the  egg, 
and  feed  affects  the  chemical  composition. 

Extended  examination  show^  the  composition  of  the  egg  to  be 
veiy  complex.  But  inyestigation  and  discussion  of  the^  detailed 
differences  of  composition  seem  at  present  to  be  only  of  scientific 
yalue. 

Analyses  of  the  ash  of  the  white,  and  of  the  ash  of  the  yolk, 
made  some  years  ago  by  Poleck,  show  that  the  ash  of  yolk  con- 
tained mostly  phosphoric  acid,  and  lime,  less  potash,  soda, 
magnesia^  iron  and  silica.    The  ash  of  the  white  consisted  largely 
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of  soluble  saltSy  potash  and  soda  (in  larger  part  as  chlorides), 
phosphoric  acid,  carbonic  acid,  lime,  silica,  magnesia^  iron  and 
sulphur. 

The  shells  consist  largely  of  carbonate  of  lime,  with  some 
phosphates  and  organic  matter. 

Analyses  by  Vauquelin  and  by  Proust  gave : 

V.  p. 

Percent  Percent. 

Carbonate  of  calcium 89.6  91.0 

Phosphate  of  calcium  and  less  phosphate  of  magnesia .       5.7  7.0 

Animal  matter  containing  sulphur 4.7  2.0 

Analyses  of  egg  shells  by  W.  Wicke  gave : 

Goose.  Hen.  Duck. 

Calcium  carbonate 95.26  93.70  94.42 

Magnesium  carbonate 72  1.89  .50 

Phosphates 47  .76  .84 

Organic  substances 3 .  55  4. 15  4. 24 

^=^^=^SSS  BSB=^=S  CSS^BSBBS 

Boussin  found  when  different  mineral  salts  were  added  to  the 
food  of  hens,  that  the  calcium  carbonate  of  the  shells  was  more 
or  less  replaced  by  isomorphous  salts,  '^  carbonates  c^  barium, 
strontium  and  even  of  lead,  but  especially  by  magnesium  carbon- 
ate." "  The  addition  of  calcium  arsenate  was  fatal  to  some  of  the 
hens,  nevertheless  arsenic  was  foimd  in  the  egg  shells."  "When 
alkaline  bromides  and  iodides  were  added  to  the  food,  alkaline 
chlorides  of  the  white  and  yolk  of  the  egg  were  partly  replaced 
by  these  salts.  The  increase  in  the  proportion  of  bromide  or 
iodide  was,  however,  attended  with  a  diminution  of  the  calcareous 
envelope,  which  untimately  disappeared  altogether,  leaving  the 
egg  surrounded  only  by  a  membrane."  It  is  not  at  all  probable 
that  the  small  quantities  of  bromide  which  are  given  to  hens  in 
medicine  have  any  injurious  effect  on  the  egg. 

Eggs  (of  different  breeds)  which  we  have  had  for  hatching 
averaged  a  greater  weight  than  those  laid  by  the  pullets,  in  the 
experiments  reported.  The  average  weight  per  egg  was  2.07 
ounces.  The  Brahma  eggs  were  the  largest,  averaging  2.32 
ounces.  The  average  of  Light  Brahma,  Plymouth  Bock  and 
Buff  Cochin  eggs  was  2.14  ounces ;  White  Leghorn  eggs  averaged 
2.09  ounces.     Other  white-shell  eggs  averaged  considerably  less. 
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Analysis  was  made  of  a  sample  of  "Excelsior  meal*'  (a  poultry 
food)  made  of  proportions  recommended  by  Felch.  The  following 
result  shows  it  to  be  a  valuable  food: 

Per  cent 

Water 9 .  64 

Aflh 8.10 

Pat 3.61 

Glucose 1.16 

Sucrose 1. 99 

Albuminoids 18.06 

Fiber 6.51 

Starch  60.94 

It  is  intended  to  make  some  experiments  in  feeding  pullets, 
cookrels  and  capons,  for  the  purpose  of  securing  accurate  data  in 
regard  to  the  cost  of  feeding  and  the  value  of  products  obtained, 
and  the  best  rations  for  egg  and  me&t  production.  The  experi- 
ments will  be  undertaken  as  soon  as  buildings  and  pens  are 
available. 

While  we  have  not  sufficient  data  for  any  absolute  conclusions, 
the  few  results  that  we  have  give  the  following  indications: 

That  the  proportion  of  food  consumed  by  hens  of  smaller  breeds 
to  that  consumed  by  those  of  the  larger  is  very  much  greater 
while  both  are  laying  than  while  they  are  not. 

That  different  food  influences  not  only  the  number  of  eggs  pro- 
duced, but  also  their  chemical  composition. 

That  breed,  as  indicated  in  the  color  of  the  eggshell,  influences 
the  per  cent  of  water  in  the  egg. 

That  the  hen  is  able  to  obtain  from  inorganic  material  a  supply 
of  lime  for  the  formation  of  the  eggshell 

That  eggs  gradually  lose  weight  when  exposed  to  the  air. 

That  the  specific  gravity  of  fresh  eggs  is  not  constant  That 
the  limits  of  variations  in  eggs,  from  hens  not  used  for  breeding, 
are  about  1.072  and  1.104.  That  the  specific  gravity  diminishes 
in  proportion  to  the  time  the  egg  is  kept  exposed  to  the  air. 

SOBGHXTH. 

One  hundred  and  sixty-two  samples  of  sorghum  seed  and  thre^ 
samples  of  millet  seed  were  planted  in  separate  rows,  numbered 
from  1  to  166  consecutively.    Twenty-seven  samples  of  sorghum 
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seed,  five  of  which  came  from  China  and  twenty-two  from  India^ 
were  from  varieties  new  to  the  United  States. 

Two]samples  of  millet  seed  came  from  China  and  one  from 
Sierra  Leone.  There  were  six  varieties  of  sorghnm  which  were 
introduced  into  this  country  from  China  five  years  ago. 

There  were  several  varieties  which  came  from  Natal  five  years 
ago.  The  rest  were  nearly  all  varieties  introduced  into  the 
United  States  by  Wray  in  1867.  One  variety  (No.  167)  was 
received  from  the  Department  of  Agriculture. 

The  soil  where  the  sorghums  were  grown  was  a  rich  day  loam. 
No  fertilizer  was  used.  The  soil  favored  a  large  growth,  but 
slow  maturity.  The  season  was  cool;  the  sorghum  (and  com) 
ripening  about  two  weeks  later  than  usual  The  observations 
taken  on  the  crop  are  condensed  in  the  the  following  table.  The 
date  of  the  ripening  of  the  seed  is  very  frequently  questionable, 
as  the  sparrows  destroyed  the  seed  before  it  was  mature.  Neither 
could  any  observations  be  made  in  regard  to  yield  and  quality  of 
seed. 

The  seed  was  all  planted  on  May  24  The  plants  were  killed 
by  frost  October  11.  The  frosts  which  occurred  before  this  date 
were  only  severe  enough  to  kill  the  top  leaves  of  the  immature 
canes. 

Those  samples,  the  names  of  which  are  inclosed  by  bracket,  if 
not  absolutely  identical,  are  so  near  alike  that  for  all  practical 
purposes  they  may  be  considered  the  same  variety. 
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Only  one  of  the  millets  appeared  of  anj  yalne  for  this  dimate. 
This  (row  29)  was  receiyed  from  Foochau,  China.  The  stalks  were 
about  three  and  eight-tenths  feet  high  and  four-tenths  inch  in  diam- 
eter,  and  but  one  from  each  root  The  stalks  and  leaves  were  rough, 
hard  and  dry.  The  drooping  seed  head,  about  twelve  inches  long 
and  one  and  one-fourth  inches  in  diameter,  gave  a  good  crop  of 
small,  yellow  seed,  the  kernels  being  about  one-sixteenth  inch 
in  diameter,  ripe  about  October  1.  This  variety  will  be  tried  in 
the  field  another  season.  The  other  millet  from  Foochau  had 
very  large  bunches  of  small  stalks  from  e^ach  root,  but  did  not 
approach  maturity. 

The  ''Guinea  com"  from  Sierra  Leone  had  very  many  leafy 
stalks  from  each  root,  which  were  about  four  and  four-tenths 
feet  high  when  killed  by  frost,  and  at  that  time  showed  no  signs 
of  maturity. 

The  following  named  varieties  of  sorghum  will  probably  yield  a 
crop  as  often  as  the  common  varieties  of  com  grown  in  this  State. 
Those  marked  with  a  *  are  of  value  only  for  seed  and  fodder: 

Lall  Jowar  (variety  Bicolor) 2 

Black  Sorghum  (variety  Bicolor) 6 

Sorghum  No.  1  (Foochau)  * 7 

Chinese  Sorghum  (Tsung  Ming) 8,  10,  11,     12 

Boomvana 9,  103,  112,  125,  146,  160,  168 

Er  Chin  Hung  Liang* 32,  39,  40,  49,    51 

White  Imphee 35 

Neeazana 37,  46,    56 

Ma  Wei  Nien  Liang* 38,  48,    61 

Jyangentombi 42 

Eoombana 45,  47,    94 

San  Sui  Pai  Liang* 50,  59,  60,    69 

Black  Sorgho ' 57,  85,  95,  115 

Ta  Min  Hung  Liang* 58,  71.  81,  90,  99,  100 

tikubane* 62,  105,  106 

Red  Sorgho 78,  114 

San  Sui  Hoong  Liang* 70,  80,  88,  97,  108 

Dindemuka 78,  87 

Hwang  Mao  Nien  Liang* 89,  104,  138 

Orange  (Sterling  Syrup  Works) 159 

In  favorable  seasons,  the  following  varieties  would  also  mature : 

LallJowar* 1 

Doodhia  Jowar  * 4 


Digitized  by  VjOOQIC 


78  Eepobt  of  the  Fibst  AssiSTAirr  of  the 

WWfce  African ; 64 

Orange  (?),  West  India  (?),  etc 84,  113,  120,  126 

Vimbischuapa 109,  110,  156 

Orange  (?),  (Siberian,  etc.) Ill,  118,  119,  124 

All  the  other  varieties,  including  many  of  the  best  sugar- 
producing  canes,  require  a  much  longer  growing  season  than 
usually  occurs  in  this  .State. 

Many  of  the  varieties  of  sorghum  mentioned  yield  a  large  crop 
of  handsome  seed,  but  a  seed  crop  is  very  improbable  in  localities 
where  English  sparrows  are  found. 

Small  flocks  of  from  fifty  to  100  sparrows  appear  in  the  field 
as  soon  as  the  sorghum  is  in  bloom.  Many  heads  are  destroyed 
before  the  seed  is  formed.  A  much  greater  amount  of  seed  is 
scattered  on  the  ground  than  is  eaten  by  the  birds.  They  do  not 
eat  the  seed  from  the  ground  so  long  as  any  remains  on  the  stalk. 

With  considerable  trouble,  a  few  seed-heads  were  saved  this 
year,  and  these  were  badly  mutilated.  Although  many  sparrows 
were  shot,  efforts  to  keep  them  away  were  unsuccessful 

Some  attempts  at  hybridizing  were  made  by  Mr.  Beckwith,  but 
the  sparrows  tore  open  the  bags  which  covered  the  panicles  and 
destroyed  the  seed. 

Selection  of  seed  was  made  from  the  earliest  maturing,  and 
best-proportioned  canes  of  each  variety.  Seed  from  those  canes 
which  contained  the  highest  per  cent  of  sugar  was  saved  for  plant- 
ing. The  results  of  analyses  of  the  juices  from  individual  canes 
are  given  in  the  following  table.  Some  of  them  were  made  when 
the  cane  was  still  green.  Most  of  them  were  made  when  the  seed 
had  just  become  hard: 
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The  juices  of  three  samples  of  com  stalks  were  analyzed  with 
the  following  results : 


CD  *"^ 


ao 

11  i 


0S 


King  Philip  field  com 

Eyergreen  com 

Ruby  sweet  com 


Bept.19 
Oct  8 
Oct.    8 


49.41 
58.18 
58.35 


1.027 
1.034 
1.059 


2.76 
2.50 
4.00 


2.17 
2.32 
2.14 


2.18 
8.85 
8.65 


Analyses  were  made  of  several  samples  of  Early  Amber 
sorghum,  grown  by  the  horticulturist  on  plats  differently  fertil- 
ized. 

There  were  twenty-four  plats  which  had  been  differently  fertil- 
ized in  1887  and  a  crop  of  English  Bay  grass  grown  on  them  that 
year.  In  May,  1888,  fertilizers  were  again  applied  to  some  of 
them  and  sorghum  planted  about  the  first  of  June.  The  rows 
were  three  and  one-half  feet  apart  and  the  stalks  four  or  five 
inches  apart.  These  plats  had  received  no  fertilizer  for  at  least 
four  years  previously. 

The  kinds  and  amounts  of  fertilizing  material  applied  was  as 
follows : 
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There  was  some  difference  in  regard  to  size  and  ripening  of 
cane  from  the  different  plats.  The  observations  made  by  Mr. 
Goff  were  practically  as  follows  : 

Plats  1,  17,  2,  tallest,  ripest 

Plats  22,  7, 11,  23,  next  in  maturity. 

Plats  6,  6,  not  so  tall,  but  maturity  about  like  the  preceding. 

Plats  1,  3,  4,  very  slightly  later  in  maturity  than  preceding. 

Plats  18,  3, 15, 19,  8,  12,  next  in  point  of  maturity. 

Plats  16,  20,  24,  next  in  point  of  maturity. 

Plats  9,  10, 14,  most  backward. 

The  samples  of  cane  for  analysis  were  selected  by  Mr.  Go£ 
The  seeds  of  all  were  in  the  milky  stage.  Six  stalks  were  taken 
from  each  plat ;  the  juice  from  them  mixed  and  analyzed.  Where 
two  plats  were  fertilized  alike  the  juice  from  both  samples  was 
mixed  and  one  analysis  made.  As  the  first  seven  analyses  showed 
no  practical  difference,  no  more  were  made.  By  mistake  the 
sample  from  plat  No.  23  was  mixed  with  Nos.  15  and  24,  which 
were  from  unfertilized  plats.    The  analyses  resulted  as  follows  : 


Date. 

8AMPLR 

II 

111 

-1 

|8S 

1' 

1^ 

Per  cent 
scope. 

Oct  4  ... 

Plats  I  and  XX 

61.72 
61.97 
63.63 
62.68 
60.62 
60.25 
61.46 

1.068 
1  066 
1.068 
1.067 
1.067 
1.068 
1.066 

3.43 
8.46 
2.88 
8.27 
3.18 
3.27 
3.13 

3.66 
3.84 
4.01 
3.61 
4.00 
3.66 
3.96 

9.78 
8.96 
9.92 
9.78 
9.39 
9.89 
9.17 

0.96 

Oct.  4 

pjaSxix .....:::::......;:::.: 

9.10 

Oct.  4... 
Oct  4... 

PlatB  XV.  XXni  and  XXIV 

Plats  II  and  XVIII 

o.n 

0.01 

PlatB  III 

0.47 

Oct  6... 

Plats  XVII 

10.01 

Oct  5.... 

Plats  IV 

0.17 

Corn  Planting. 

Partial  experiments  made  in  corn  planting,  in  regard  to  arrange- 
ment of  hills,  gave  no  very  positive  results. 

Comparison  was  mode  Between  the  rectangular  and  hexagonal 
(triangular)  method  and  the  method  of  planting  in  drills. 

Four  one-acre  plats  and  eighteen  tenth-acre  plats  were  planted. 
On  the  large  plats  "  King  Philip  "  com  (an  orange-colored  flint 
variety)  was  planted,  and  on  the  smaller  "  Waushakum  "  (a  yellow 
flint  variety). 

The  two  methods  of  planting  in  hills  gave  practically  the  same 
resulta  The  yield  from  drills  was  slightly  less.  The  average 
yield  per  acre  for  all  was  about  sixty  bushels  of  shelled  com  and 
two  and  one-half  tons  of  stalka 
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The  results  give  no  definite  indications^  even  in  a  negative  way. 
The  figures  are  therefore  omitted.  The  data  will  be  kept  for 
future  reference. 

Analyses  of  Soil  of  the  Farm. 

Samples  of  soil  were  taken  in  April  from  every  field  of  the 
farm.  About  fifty  small  vertical  sections  were  taken  and  mixed 
for  each  sample. 

The  samples  of  top-soil  were  taken  to  depth  of  ten  inches  and 
the  subsoil  samples  from  the  next  six  inches  below. 

Those  fields,  which  were*  noticeably  uneven,  were  divided  in 
two  or  more  parts,  which  were  sampled  separately. 

It  was  intended  to  make  analyses  (partial  at  least)  of  all  the 
samples,  but  so  far  it  has  been  impossible  without  neglecting 
other  work.    Analjses  will  be  made  at  the  first  opportunity. 
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INTRODUCTORY. 

As  osual^  the  experimental  work  carried  on  in  this  department 
the  past  season,  has  not  been  confined  to  strictly  horticnltnral 
subjects.    A  synopsis  of  the  work  reported  is  as  follows : 

The  orchard  and  fruit  garden. 
Tests  of  vegetable  novelties. 
The  Station  arboretum. 
Experiments  with  insecticides. 
Experiments  with  fungicides. 

The  potato — a  test  of  varieties  and  report  of  experiments. 
The  influence  of  the  depth  of  tillage  upon  the  depth  of  roots. 
Experiments  in  the  cultivation  of  com. 

The  influence  of  thorough  as  contrasted  with  slack  preparation 
of  soiL 
Investigations  in  soil  physics. 

THE  ORCHARD  AND  FRUIT  GARDEN. 

Additions  to  the  lists  of  fruits.    Notes  on  bearing  varieties. 

Ai>DrnoNs  to  the  Lists  of  Fruits. 

Believing  that  the  extensive  pomological  interests  of  our  State 
are  entitled  to  a  greater  share  of  attention  from  our  Station  than 
they  have  heretofore  received,  it  has  seemed  wise  to  extend  this 
department  of  our  work.  While  there  are  several  directions  ia 
which  this  might  be  done,  the  one  that  seemed  most  urgent  was 
the  enlarging  of  the  variety  tests,  inasmuch  as  considerable  time 
is  required  to  establish  a  bearing  plantation  of  the  larger  fruits. 
The  limited  tests  of  fruits  made  in  the  past  have  shown  that 

♦  Emmett  S.  Qoflf. 
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enterprising  fruit  growers  are  very  generally  interested  in  com- 
parative trials  of  the  more  recently  introduced  varieties. 

Although  in  the  greater  part  of  our  State  the  winters  are  not  so 
severe  as  to  necessitate  the  selection  of  the  so-called  iron-clad 
fruits,  in  our  northern  counties,  which  lie  in  the  latitude  of  central 
Wisconsin,  experience  has  shown  that  only  the  hardier  sorts  can 
be  successfully  fruited.  On  this  account  it  has  seemed  wise  to 
test  the  so-called  Bussian  varieties,  as  well  as  the  less  known 
native  sorts. 

The  question  as  to  the  method  of  securing  the  newer  varieties 
had  to  be  considered.  Many  of  these  are  advertised  to  a  con- 
siderable extent  before  the  plants  are  offered  for  sale.  The 
proprietors  of  supposed  new  and  valuable  varieties  are  often 
unwilling  to  place  them  at  a  public  place  like  an  experiment 
station,  where  the  plants  are  liable  to  dissemination.  On  the 
other  hand,  the  Station  should  hardly  be  expected  to  pay 
the  extravagant  prices  'charged  for  novelties  and  then  be 
restricted  as  to  their  privileges  with  them.  As  the  originators  or 
proprietors  of  new  fruits  are  the  ones  chiefly  interested  in  their 
introduction,  it  seems  proper  that  they  should  furnish  the  plants 
to  the  Station,  and  as  the  object  of  the  Station  tests  is  the  infor- 
mation of  fruit  growers  and  not  the  distribution  of  plants,  it  is 
quite  right  that  the  proprietors  of  new  fruits  should  be  protected 
against  dissemination  from  the  Station.  The  following  circular 
was  therefore  sent  to  as  many  proprietors  of  new  fruits  as  could 
readily  be  reached : 

New  York  Agriculttjral  Experiment  Station,  ) 
Geneva,  January  3, 1888.  J 

It  is  proposed  to  make  the  testing  of  new  fruits  a  special  feature 
of  the  horticultural  department  of  this  Station  in  the  future,  in 
order  that  all  persons  interested  in  fruit  culture  may  be  enabled 
to  see  and  compare  the  newer  varieties  growing  under,  as  nearly 
as  can  be  secured,  equal  conditions.  A  portion  of  the  Station 
grounds  well  adapted  to  fruit  has  been  set  apart  and  will  be 
reserved  for  this  special  purpose.  The  soil  will  be  kept  well 
fertilized  and  the  culture  given  will  be  first  class.  Accurate  notes 
will  be  kept  on  all  points  that  have  a  near  or  remote  interest  to 
the  fruit  grower,  such  as  the  time  of  maturity,  yield,  size,  color, 
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firmness,  flavor,  keeping  quality,  eta,  of  the  fruit ;  the  vigor  and 
hardiness  of  the  plant  or  tree,  the  attacks  of  insects  or  disease, 
the  date  at  which  the  leaves  and  flowers  appear,  etc.  This 
information  will  be  published  from  time  to  time  for  the  infor- 
mation of  the  public,  either  in  the  form  of  bulletins  or  in  the 
annual  ^reports  of  the  Station,  and  a  copy  of  such  bulletin  or 
report  will  be  mailed  free  of  cost,  and  without  application,  to  all 
who  have  contributed  one  or  more  varieties  desired  for  trial 
Thus  each  contributor  will  be  informed  not  only  of  the  merits  of 
his  own  variety,  under  the  conditions  of  our  trial  grounds,  but 
also,  of  those  of  all  other  varieties  under  test 

The  advantages  of  such  a  trial  station  for  the  newer  varieties  of 
fruit,  both  to  the  introducers  and  the  public  must  be  obvious  to 
aU.  It  enables  the  former  to  place  their  new  varieties  where  they 
are  certain  to  receive  proper  treatment,  where  they  are  seen  by 
many  fruit  growers,  and  where  their  exact  merits,  as  compared 
with  those  of  other  varieties  under  the  same  conditions,  will 
appear.  It  enables  the  latter  to  examine  for  themselves  the  real 
qualities  of  different  varieties  under  the  conditions  of  our  trial 
grounds,  or  to  those  who  are  unable  to  visit  our  Station,  it  offers 
an  oppoiiiunity  of  securing  precise  data  concerning  any  variety  on 
trial,  with  the  assurance  that  all  testimony  is  disinterested. 

Only  such  varieties  are  desired  as  are  not  already  in  possession 
of  the  Station,  have  not  been  already  well  tested,  and  as  are  fully 
believed  by  their  originators  or  proprietors  to  be  worthy  of 
general  introduction.  Varieties  that  are  being  propagated  for 
introduction,  but  which  have  not  yet  been  offered  for  sale,  are 
especially  desired,  in  order  that  the  results  of  our  tests  may  be 
.  available  to  the  public  as  early  as  possible. 

It  is  very  desirable  that  a  brief  historical  statement  accompany 
all  varieties  sent  If  the  variety  is  known  to  be  a  cross,  or  a 
hybrid,  the  fact  should  be  stated,  and  the  names  of  the  male  and 
female  parents  should  be  given  if  known.  In  the  larger  fruits  the 
stock  on  which  the  variety  has  been  worked  should  be  stated, 
also  the  age  of  the  specimens  sent. 

It  is  understood  that  the  plants  or  trees  of  all  varieties  sent  for 
trial  ate  the  exclusive  property  of  the  Station  for  trial  purposes, 
but  not  for  dissemination.    In  the  case  of  grape  vines,  however. 
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the  surplus  wood  will  be  returned  to  the  proprietor  for  a  limited 
time,  at  his  expense,  if  this  is  desired. 

The  Station  'will  reserve  the  right  to  exchange  any  surplus 
plants,  trees,  cions,  buds  or  cuttings  of  any  variety  sent  for  trial 
with  any  other  experiment  station  established  under  national  or 
state  laws,  provided  the  proper  restrictions  are  agreed  to  by  that 
institution.  In  no  other  case  will  any  variety  be  knowingly  per- 
mitted to  leave  the  trial  grounds  of  the  Station,  unless  special 
permission  is  secured  from  the  donor.  The  Station  will  assume 
no  responsibility,  however,  in  case  of  theft,  though  all  reasonable 
oare  will  be  taken  to  prevent  it. 

All  varieties  accepted  will  be  acknowledged  in  the  annual  report 
for  the  year  in  which  they  are  received. 

In  the  apple,  cions  or  trees  will  be  accepted,  though  cions  are 
preferred*  In  the  other  large  fruits,  trees  are  preferred,  though 
in  the  pear,  cions  or  buds  will  be  acceptable. 

•  In  the  strawberry,  the  smallest  number  of  plants  upon  which  a 
full  report  will  be  made  will  be  twenty-four,  and  five  in  the  rasp- 
berry, blackberry,  currant  and  gooseberry.     In  the  grape  and  in . 
the  tree  fruits,  two  plants  of  a  variety  will  be  the  standard  num- 
ber for  trial 

It  is  requested  that  all  who  contemplate  sending  one  or  more 

Tarieties  for  trial  will  notify  the  Director  of  the  Station  as  early  as 

convenient 

EespectfuUy. 

PETER  COLLIER.  Director. 

This  circular*  met  with  very  generous  responses,  and  by  its 

means  the  following  varieties  were  added  to  those  previously 

on  trial  at  the  Station.  In  cases  when  our  list  of  the  more  standard 

florts  was  deficient,  old  varieties  were  accepted  on  the  same  terms 

as  new  ones. 

Apple, 

Arctic.  Blood  Red. 

August  Canada  Baldwin. 

Bailey  Sweet  Canada  Reinette. 

Benoni.  Chicago. 

*The  names  of  those  who  responded  to  our  circular,  as  well  as  the  fruits 
furnished,  will  be  found  in  our  list  of  donors  in  this  report. 
12 
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Clark. 

OogswelL 

Colveirt 

Dartmouth. 

Delaware  Red  Winter. 

Delaware  Winter. 

Dickinson. 

Early  Oolton. 

Early  Eipe. 

Ewalt 

Excelsior. 

Fanny. 

Flora. 

Gideon. 

Gideon  Sweet 

Golden  MedaL 

Gracie. 

Hartford  £o^. 

Haskell  Sweet 

Holland  Pippin. 

Indian. 

Jacobs'  Winter  Sweet 

Jonathan. 

Landon. 

Lankford. 

Late  Duchess. 

Lord  Nelson. 

Low. 

Magog  Bed  Streak. 

Mann. 

Martha. 

Mcintosh  Bed. 

McMahan  White. 

Milding. 

Milligen. 

Missouri. 

Montreal  Beauty. 

Mosher  Sweeting. 

BiLssian 
Aport  Oriental. 
Arabian,  No.  184 
Autumn  Streaked,  No.  964 


Nodhead. 

North  Western  Greening. 

Ohio  Beauty. 

Ohio  Pippin. 

Palmer  Greening. 

Paul's  Imperial. 

Peach. 

Peter  No.  6. 

Picta  Stricta. 

Pound'Sweet 

Princess  Louise. 

Salome. 

Sankermanky. 

Schiawasse  Beauty. 

Scott's  Winter. 

September. 

Smith's  Cider. 

Stark. 

Summer  Bose. 

Swaar. 

Tobias  Apple. 

Tobias  Black. 

Tobias  Pippin. 

VanWyck. 

Victoria  Sweet 

Walbridge. 

Washington  Strawberry. 

Wealthy. 

Winter  Queen. 

Wolf  Biver. 

Yellow  Forest 

Yellow  Transparent 

York  Imperial 

No.  1  Sweet  (Gideon). 

No.  2  Sweet  (Gideon). 

No.  3  Sweet  (Gideon). 

No.  30  (Gideon). 

Varieties, 

Babusschino,  No.  469. 
Belle  de  Boskoop. 
Bogdanoff. 


Digitized  by  VjOOQIC 


New  Yobk  AaBiouLTtJRAL  Expebdcemt  Station. 


91 


Borsdort  No.  341. 
Oharlottenthaler,  No.  842. 
Out  Wme,.No.  210. 
English  Pippin,  No.  507. 
Enormous,  No.  39a 
Glass  Green,  No.  187. 
Golden  Wliite,  No.  978. 
Heidvon,  No.  164. 
Howard's  Aport 
Juicy  Oream  Tartar,  No.  563. 
liongfield.  No.  161. 
Iiandsberger  Beinette. 
Melonen,  No.  56a 
No.  7  (Gideon). 


No.  21,  Yorenesh. 
No.  30  (Gideon). 
Prolific  Sweeting,  No.  351. 
Bash  des  Venskoe,  No.  477. 
Baspberry,  No.  288. 
Bomenskoe,  No.  599. 
St  Peters,  No.  872. 
Scvitzer,  No.  304. 
Smelling  Apple,  No.  264 
Sugar  Barbel,  No.  368. 
Summer  Bed  Oalville,  No.  182. 
White  Pigeon,  No.  317. 
Titus  of  Vorenesh. 
Zolototorreflf,  No.  275. 


Ourrant 

liady. 

Lai^e  Bed  Siberian. 

Marengo. 


Orah  Apple. 

Minnesota. 
Bed  Siberian. 
Yellow  Siberian. 


Pear. 


Angouleme. 

Anjou. 

Anna  Nelis. 

Bartlett 

Beacon. 

Belle  Imcratiye. 

Beurre  de  TAssumption. 

Bordeaux. 

Boso. 

Boussack. 

Brandywine. 

Brignais. 

Brockworth  Park. 

Bufium. 

Olairgeau. 

Olapp's  Favorite. 

Oomet 

Congress  (Souvenir  de  Oongres&) 

Oraig. 

Dana's  Hovey. 


Dearborn. 

Directeur  Alphand. 

Dr.  Hoskins. 

Dr.  Beeder. 

Easter  Beurre. 

Fortune  Boisselet 

Gans.      * 

Gansel's  SeckeL 

Giffard. 

Goodale. 

Grand  Isle. 

Hardy. 

Howell. 

Josephine  of  Malines. 

Lawson. 

Lawrence. 

Le  Oonte. 

Little  Gem. 

Louise  Bonne  of  Jersey. 

Manning's  Elizabeth. 
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Marshall 

Sheldon. 

Madame  Millet 

Souvenir  d'Esperen. 

Mount  Vernon. 

Summer  Doyenne. 

Osband's  Summer. 

Superfin. 

Pitma^ton  Duchesse. 

Tyson. 

Pound. 

VanCott.' 

Befreshing. 

Urbaniste. 

Butter. 

Winter  Nelis. 

SeckeL 

Busaiayi  Varieties. 

Bezi  de  la  Motte. 

No.  392. 

drassane  Bergamotte. 

No.  396. 

Moscow,  No.  4. 

No.  418. 

Peffer,  No.  3. 

No.  439. 

No.  122. 

No.  506. 

No.  345. 

No.  513. 

No.  347. 

No.  520. 

No.  358. 

« 

Plum, 

Belle  de  September. 

Miner. 

Botan. 

Monroe. 

Burbank. 

Moore's  Arctic 

Oopper. 

Niagara. 

Czar. 

Ogden. 

De  Caradeuc. 

Oullin's  Golden. 

Early  Orange  Prune. 

Prunus  SimonL 

French  Damson. 

Quackenboss. 

Golden  Gage.                * 

Bobinson. 

Grand  Duke. 

Boyal  Hative. 

GuiL 

Satsuma. 

Hudson  Biver. 

Shipper's  Pride. 

Hudson  Biver  Purple  Egg. 

Speckled  Gage. 

Huling's  Superb. 

Stanton. 

Ickworth  Imperatrice. 

Strawberry. 

Imperial  Gage. 

Transparent 

Improved  Green  Gage,  or  Tobias    Union  Purple. 

Gage. 

Wild  Goose. 

Kingston. 

Yellow  Gage. 

LaFayette. 

Seedling  of  Mariana,  No.  L 

Mariana. 

Seedling  o   Mariana,  No.  2. 

Middleburg. 
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Russian  Varieties. 

Arab,  No.  1. 

Hungarian. 

Arab,  No.  2. 

Merunka. 

Arab,  No.  3. 

Bollingstone. 

Gommuma. 

Wolf. 

DeSoto. 

Cherry. 

Arch  Duke. 

Montmorency  Large  Fruited. 

Brandjwine. 

Mnrdock's  Bigarreau.* 

GatskiU. 

Ostheim. 

Florence. 

Bostraver  Bigarreau.* 

Kirtland's  Mary. 

Schmidt's  Bigarreau. 

liithaner's  Weichsel. 

White  Oaroon. 

Louis  Phillippe. 

Wragg. 

Luelling. 

Yellow  Spanish. 

Lutovka. 

Peach. 

Alberge  Yellow. 

Myer's  Seedling. 

Brevoort 

Princess  of  Wales. 

Chair's  Ohoice. 

Reeve's  Favorite. 

Cooledge's  Favorite. 

Bosier. 

CJrockett's  White. 

Boyal  George. 

Druid  Hill. 

Royal  Kensington. 

Foster. 

Salway. 

Garfield. 

Schumaker. 

Globe. 

Steven's  Bareripe. 

Haine's  Early. 

Steven'js  Late. 

Hill's  Ghili. 

Surpasse  Melocoton. 

Kenrick's  Heath. 

Thurber. 

Lady  Ligold. 

Wager. 

Malta. 

Walburton's  Admirable. 

Moore's  Favorite. 

Willetts. 

Morris  White. 

Yellow  St.  John. 

Mountain  Bose. 

Apricot 

Alexander. 

Catharine. 

Alexis. 

De  Coulange. 

Blenheim. 

Gibb. 

*  From  J.  R.  &  A.  Murdock,  Pittsburg,  Pa. 
by  mistake. 


Omitted  from  list  of  donors- 
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J.  L.  Budd. 

Orange. 

New  Large' Early. 

Oullin's  Early  Peach. 

Nicholas 

Purple. 

Qmn/ct. 

Winter  Sweet 

Qra'pt. 

Adirondack. 

Goethe. 

Aledo. 

Govemor  Ireland. 

Amber. 

Grayson. 

Ambrosia. 

Grein's  Gk>lden. 

Arnold's  No.  1. 

Hartford. 

Arnold's  No.  2. 

IdeaL 

Arnold's  No.  16. 

Ives. 

Beagle. 

Janesville. 

Beauty. 

Jewell. 

Black  Eagle. 

Little  Blue. 

Brighton. 

Mable. 

Olevener. 

Marion. 

Clinton. 

Maxatawney. 

Concord  Chassela& 

Massasoii 

Cottage. 

Mills. 

Creveling. 

Merrimac 

Oroton. 

Mettemey. 

Cynthiana. 

Montefiore. 

Daisy. 

Moore's  Diamond. 

Delaware. 

Missouri  Beissling. 

Diana. 

Nectar. 

Dracut  Amber. 

Niagara. 

Duchess. 

Noah. 

Early  Market 

Northern  Muscadine. 

Eldorado. 

Norton. 

Elsinburgh. 

OKta. 

Elvibaoh. 

Oneida. 

Elvira. 

PearL 

Etta. 

Perkins. 

Eva. 

Poughkeepsie. 

Faith. 

Profitable. 

Gtertner. 

Rebecca. 

Geneva. 

Red  Bird. 
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Bed  Eagle. 

Standard. 

Bosooe. 

Telegraph. 

BommeL 

Triumph. 

Bustler. 

Ulster. 

Butland. 

SeedKnga  Not  Named. 

Prom  A.  J.  Oaywood 

&Son:          Rogers*  No     6. 

No.    1. 

Rogers'  No.  13. 

No.  16. 

Rogers'  No.  24 

No.  50. 

Rogers'  No.  28. 

FromD.  S.  Marvin: 

Rogers'  No.  32. 

No.  1. 

Rogers'  No.  39. 

No.  2. 

Rogers'  No.  41. 

No.  8. 

Rogers'  No.  44 

No.  4 

Strawberry. 

Banquet 

Haverland. 

Belmont 

Henderson. 

Bomba. 

HoiFman  Seedling. 

Bubach. 

Ivanhoe. 

Bubach,  No.  6. 

Jessie. 

Burt's  Seedling. 

JewelL 

Cardinal 

Lida. 

GarmiohaeL 

Louise. 

Orawford. 

Mammoth. 

Orimson  Cluster. 

New  Dominion. 

Daisy. 

Ohio. 

Dawley. 

Pineapple. 

Enhanoe. 

Summit 

Excelsior. 

Warfield's  No.  2. 

FamswortL 

Seedling,  from  J.  &  J.  L.  Leon*- 

Foster's  Seedling. 

ard. 

Garden. 

Seedling,  No.  70,  P.  M.  Augur  A 

Gold. 

Sons. 

Baspberry. 

Ada. 

Crystal  White. 

Carman. 

Genesee. 

Golden  Queen. 
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Sale's  Early.  Schaffer. 

Pioneer.  Spry's  Early. 

Pomona.  Thompson's  Early  Pride. 

Bancocaa  Thompson's  Early  Prolifia 

Eeliance.  Seedling,  No.  2  (J.  T.  Macnm- 

Scarlet  Qem.  ber). 

Blackberry. 
Ancient  Briton.  Lawton. 

Barnard.  Lincoln. 

Dorchester.  Minnewaska. 

Early  Cluster.  Snyder. 

Evergreen.  Thompson's  Early  Mammoth. 

Kittatinny. 

(}urrant. 

Prince  of  Wales  (black).  Saunders,  No.  2  (black). 

Red  Flowering.  Seedling  (white),  from  A.  J.  Cay- 

Saunders,  No.  1  (black).  wood  &  Son. 

Oooseberry. 
Crown  Bob.  Seedling,  No.  1,  from  S.  L.  Dag- 

CrystaL  welL 

Pale  Red.  Seedling,  No.  2,  from  S.  L.  Dag- 

PearL  well. 

Whitesmith.  Seedling,  from  L.  Roesch. 

Hucklebeyry, 
Red. 

The  plants  of  most  of  these  varieties  made  a  good  start  the 
past  season.  As  was  to  be  expected,  some  failed.  As  they 
arrived  at  different  times  and  were  in  different  degrees  of  fresh- 
ness when  planted  out,  no  report  of  their  comparative  vigor  is 
offered  at  this  time,  as  such  a  report  could  hardly  be  just  until  all 
have  recovered  from  the  shock  of  transplanting. 

In  order  that  those  interested  may  be  informed  of  the  total 
number  of  varieties  now  under  trial  at  the  Station,  a  list  of  those 
secured  previous  to  the  past  season  is  appended.  Of  this  list,  the 
larger  fruits  are  just  now  coming  into  bearing.  Of  the  smaller 
fruits,  reports  have  already  been  made  in  previous  volumes  of  the 
Station  report,  and  additional  data  are  given  in  the  report  of  the 
Assistant  Horticulturist  in  this  volume. 
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Varieties  Already  in  Possession  of  the  Station. 


Summer   Varieties. 
Carolina  June. 
Early  Harvest 
Early  Strawberry. 
Golden  Sweet 
Keswick  OodliiL* 
Primate.* 
Bed  Astrachan.* 
Sops  of  Wine. 
Sweet  Bough. 
Tetofsky. 
William's  Favorite. 

Av^umn  Varieties. 
Alexander. 
Aunt  Ginnie.* 
Baldwin. 
Blenheim  Pippin. 
Ohenapgo.* 
Fall  Pippin. 
Fall  Wine. 
Fameuse.* 
Gravenstein. 
Haas  or  Fall  Queen.* 
•  Hurlbut* 
Jefferis.* 

Jersey  Sweeting.* 
Lord  Suffield* 
Maiden's  Blu^h. 
Menagere. 
Munson's  Sweet* 
Oldenbui^.* 
Pumpkin  Busset 
Bed  Bietigheimer. 
St  Lawrence. 
Stump. 

Winter   Varieties. 
Amada. 
Ben  Davis.* 


Apple. 

Brownlee's  Busset* 

Cooper's  Market* 

Cox's  Pomona. 

Dominie.* 

Downing's     Winter     Maiden's 

Blush. 
Duke  of  Devonshire. 
Dumelow's  Seedling.* 
Ella. 

Esopus  Spitzenburgh. 
Fallawater.* 
Golden  Busset 
Green  Newtown  Pippin.* 
Grimes  Golden. 
Hubbardston. 
Lady  Apple. 
Lady  Henniker. 
Lady  Sweet. 
Melon.* 
Mother. 

Monmouth  Pippin.* 
Northern  Spy. 

Occident.  , 

Ontario.* 
Peck's  Pleasant 
Pewaukee.* 
Pomnie  Grise.* 
Pumpkin  Sweet 
Bambo. 

Bawle's  Janet* 
Bed  Canada.* 
Bed  Busset 

Beinette  a  feuille  d'Aucuba.* 
Beinette  de  Caux. 
Bhode  Island  Greening.* 
Bome  Beauty.* 
Boxbury  Busset* 
Small's  Admirable.* 


*  Fruited  the  past  season. 
18 
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Sutton  Beauty. 

Talman*8  Sweet 

Tompkins  King.* 

Tuft's*   ' 

Twenty  Ounce.* 

Vandevere.* 

Wagener. 

Westfield  Seek-No-Further. 

White  Pippin.* 

Winesap.* 

Yellow  Bellflower. 

Busaian. 
Ananarnoe. 
Antonooskoe.* 
Astravaskoe.* 

Coral.* 

Hyslop.* 

liftrge  Red  Siberian.* 


Andre  Desportes. 

Ansault.* 

Beurre  de  T  Assomption. 

Dq  Lamartine. 

Cornice. 

Duhamel  du  Monceau. 

Fondante  de  BihoreL 

Frederic  Clapp. 

Henri  Desportes.* 

Hoosic. 

Jacques  Molet 

Jones  Seedling. 

Alexander's  Early. 

Alexandra. 

Amsden. 

Beatrice. 

Conkling. 


Belborodooskoe. 

BerkoflE: 

Count  Orloff. 

Grand  Duke  Constantine. 

Grand  Sultan. 

Groskoe  Selenke  Griiner.* 

Kalkidouskoe. 

Karabowka. 

Bed  Transparent 

Repka.* 

Bestchestwenskoe.* 

Titouka.* 

Workaroe. 

Zarskischip. 


Orab  Apple, 


Oblong.* 

Transcendent* 

Whitney's  Seedling  Siberian.* 


Pear. 


Jules  Bivort* 
Keiffer. 

Madame  Andre  Leroy. 
Madame  Appert 
Madame  Treyve.* 
Marie  Benoist 
Maurice  Desportes.* 
President  Mas. 
Baymond  de  Montlaur. 
St  Crispin. 
Theresa  Appert 


Peach. 


Crawford's  Early. 
Crawford's  Late. 
Early  SUver. 
Early  York. 
Foster. 


*  Fruited  the  past  season. 
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Cteorge  IV. 

Goshawk. 

Hale's  Early. 

Large  Early  York. 

Lord  Palmerston. 

Louise. 

Magdala. 

Mrs.  Brett 

Nectarine. 

Oldmixon  Olingstone. 

Oldmixon  Freestone. 

Bavay's  Qreen  Oage.* 
Bradshaw. 
Bryanston's  Gage.* 
Coe's  Golden  Drop. 
Duane's  Purple. 
General  Hand.* 
German  Prune. 
Goliath. 
Green  Gage. 
Imperial  Gage. 
Italian  Prune. 
Jefferson. 
Lombard.* 
Lucombe's  Nonesuch. 
McLaughlin.  * 


Belle  Magnifique. 

Bigarreau. 

Black  Eagle. 

Black  Tartarian. 

Oleveland's  Bigarreau. 

Coe's  Transparent 

Downer's  Late. 

Early  Purple. 

Elton. 

Eugenia. 

Flemish. 


Bed  Cheek  Melocoton. 

Eiver's  Early  York. 

Saunders. 

Shanghai 

Snow  Peach. 

Stump  the  World. 

Ward's  Late. 

Waterloo. 

Wheatland, 

Wilder. 

Plum. 

Newman. 

Orange. 

Peter's  Yellow  Gage.* 

Pond's  Seedling. 

Prince  Englebert* 

Prune  d'Agen. 

Saint  Lawrence. 

Shropshire  Damson. 

Smith's  Orleans. 

Victoria. 

Wangenheim. 

Washington. 

Weaver. 

Yellow  Egg. 

Yellow  Gage. 

Cherry. 

Governor  Wood. 

Kentish. 

Knight's  Early. 

Late  Duke. 

Leib. 

May  Duke. 

Meyel. 

Montmorency  Ordinaire. 

Morello  (English).* 

Napoleon  Bigarreau. 

Olivet 


*  Fraited  the  past  season. 


Digitized  by  VjOOQIC 


100 


BeFOKT  07  THE  Hojtfi'iUULTUUIBT  OV  THE 


Rcdne  Hortense. 

Sparhawk's  Honey. 

Bockport  Bigarreau. 

Tradescanfs  Black  Heart 

Bojal  Duke. 

Windsor. 

Quince. 

Ohampion. 

De  Constantinople.* 

D'Alger.* 

Bea. 

Nectarine, 

Boston. 

Milton. 

Downton. 

Newton. 

Early  Newington. 

Pitmaston  Orange. 

Early  Violet. 

Biver's  Orange. 

Elruge. 

Spencer. 

Late  Melting. 

Stanwick. 

Lord  Napier. 

Victoria. 

Apricot 

Black. 

Montgamet 

Breda. 

Moorpark. 

Oanino  Grosso. 

Peach. 

Early  Golden. 

Bed  Masculine. 

Early  Moorpark. 

Boyal. 

Hemskirke. 

Sardinian. 

Eaisha. 

St  Ambroise. 

Large  Early. 

Shipley's. 

Tjarge  Early  Montgamet 

Turkey. 

Malcolm's  Breda. 

BlacJcbeiTy. 

Agawam. 

Stone's  Hardy. 

Crystal  White. 

Taylor's  Prolifia 

Early  Cluster. 

Wilson's  Early. 

Early  Harvest 

Wilson  Junior. 

Stayman's  Early. 

Dewberry. 

BarteU's. 

Mammoth. 

Lucretia. 

Oooaeberry. 

Downing. 

Mountain  Seedling. 

Houghton's  Seedling. 

Smith's. 

Lidustry. 

*  Fruited  the  past  season. 
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Owrranl. 

Baldwin's  Black. 

Missouri  Sweet  Fruited. 

Black  English. 

Ogden's  Black  Grape. 

Black  Naples. 

Prince  Albert 

Cherry. 

Bed  Dutch. 

Fay's  Prolific. 

Short  Bunched  Bed. 

Glorie  des  Sablons. 

Victoria. 

Lee's  Black  Prolific. 

White  Dutch. 

London  Bed^ 

White  Grape. 

Missouri  Large  Fruited. 

• 

Orapea, 

Agawam.* 

Lady.* 

Amber  Queen.* 

Lady  Washington.* 

August  Giani 

Lindley.* 

Bacchus. 

Mary.* 

Barry.* . 

Marvin's  Centennial* 

Black  Madeira. 

Monroe.* 

Brighton.* 

Moore's  Early.* 

Burnet* 

Niagara.* 

Oatawba.* 

Norwood. 

Ohampion.* 

Oriental 

Concord.* 

Pocklington.* 

Duchesse.* 

Poughkeepsie.* 

Early  Victor.* 

Prentiss.* 

Eaton. 

Rochester.* 

Empire  State. 

Salem.* 

Eumelan.* 

Senasqua.* 

Francis  B.  Hayes.* 

Ulster  Prolific.* 

Oreen  Mountain.* 

Vergennes.* 

Highland.* 

Wilder.* 

lona.* 

Woodruff  Red.* 

Isabella.* 

Worden.* 

Jefferson.* 

Wyoming  Red. 

Jessica.* 

Raapherry, 

Brandywine. 

Cuthbert 

Caroline. 

Erie. 

Crimson  Beauty. 

Gregg. 

*  Fruited  the  past  season. 
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HanselL 
Herstine. 
Johnson's  Sweet 
Key's  Prolific 
Lost  Babies. 
Mammoth  Cluster. 
Marlboro. 
Meredith  Queen. 
Miller's  Woodland. 
Montclair. 
Naomi 


Belle  de  Bordelaise. 
Bidwell. 

Beuchley's  Seedling. 
Charles  Downing. 
Cornelia. 
Covill's  Early. 
Crescent 
Cumberland. 
Daisy  Miller. 
Daniel  Boone. 
Excelsior. 
Garretson. 
Golden  Defiance. 
James  Vick. 
Jersey  Queen. 
Jucunda, 
Jumbo. 
Kentucky. 
Legal  Tender. 
Lennig's  White. 


Nemaha. 

Ohio. 

Orange. 

Palmer's  Seedling* 

Philadelphia. 

Beder. 

Silver  Queen. 

Souhegan. 

Superb. 

Turner. 


Strawberry, 


Longfellow. 

Manchester. 

May  Eling. 

Miami 

Montreuil. 

Mount  Vernon. 

Mrs.  Garfield. 

Old  Lronclad. 

Ontario, 

Parry. 

Piper's  Seedling. 

Primo. 

Prince  of  Berries. 

Bed  Alpine. 

Boyal  Hautbois. 

Sharpless. 

Triomphe  de  Gand. 

Wilson. 

Woodruff  No.  1. 


The  Station  is  still  as  glad  to  receive  new  varieties  for  trial, 
under  the  terms  above  stated,  as  ever,  and  any  readers  of  this 
report  who  may  have  promising  new  seedlings  of  fruits  adapted 
to  our  climate  are  invited  to  send  sample  plants  of  the  same  the 
coming  spring,  or  at  any  future  time. 
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Notes  on  Bearing  Varieties.* 

The  varieties  of  the  larger  fruits  (including  the  grapes),  in  the 

latter  list  which  are  marked  with  a  star,  bore  more  or  less  fruits 

the  past  season. 

The  Apple. 

The  apples  were,  with  a  few  exceptions,  top-grafted  on  Baldwin 
stocks  in  the  spring  of  1883.  Unfortunately  for  the  trees,  the 
soil  is  in  poor  condition,  having  been  in  grass  ever  since  the 
spring  of  ^1883,  and  a  crop  of  hay  has  been  removed 
each  summer,  while  very  little  fertilizer  has  been  applied.  The 
trees  almost  all  blossomed  well  last  [spring,  but  a  very  luxuriant 
growth  of  grass  was  removed  in  June,  and  but  a  small  part  of  the 
fruits  matured.  The  Jersey  Sweeting,  Dominie,  Bome  Beauty,  Tuft's 
and  Antonooskoe  bore  a  fine  crop  for  the  size  of  the  trees ;  the 
Bed  Astrachan,  Eeswick  Godlin,  Primate,  Ben  Davis,  Bawle's 
Janet,  Roxbury  Eusset,  Dumelow's  Seedling,  Small's  Admirable, 
and  Chroskoe  Salenke  Gruner,  bore  a  fair  crop ;  others  marked  as 
having  bome,  yielded  but  a  few  specimens  each.  Among  the 
crabs,  the  Hyslop's,  Large  Red  Siberian  and  Transcendent  bore 
well,  the  Coral  and  Oblong  bore  a  small^crop,  while  the  Whitney's 
Seedling  Siberian  yielded  but  a  few  specimens 

"iThelPear. 

I  The  five^pear  trees  marked^as  having  borne  fruit  were  set  in  the 
spring  of  1884  Of  th^se,  the  Henri  Desportes  and  Jules  Bivort 
bore  a  large  crop  for  the  size  of  the  trees,  the  Maurice  Desportes 
bore  a  fair  crop,  while  the  other  two  yielded  a  few  specimens  each. 

The  fruit  of  the  Henri  Desportes  was  medium  to  large, 
greenish  yellow,  a  little  russet  about  the  calyx,  with  numerous 
minute  brown  dots,  and  (using  Mr.  Downing's  ierms)  obovate 
obtuse  pyriform;  cavity  small,  open,  a  little  one-sided;  calyx 
small  and  open,  in  a  deep  and  rather  narrow  furrowed  basin ; 
flesh  whitish,  decidedly  coarse-grained,  but  sweet  and  pleasant ; 
ripe  about  September  20. 

That  of  the  Jules  Bivort  was  of  medium  size ;  yellowish  green, 
with  some  patches  of  russet  and  a  blush  toward  the  sun ;  thickly 


♦For  data  in  relation  to  the  small  fruits,  see  Report  of.  the  Assistant 
Horticulturist. 
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sprinkled  with  grayish  brown  dots,  the  latter  becoming  dull  red 
on  the  side  toward  the  sun;  form  globular  obtuse  pyriform,  stalk 
one  to  one  and  a  fourth  inches  long,  generally  set  a  little  one- 
sided in  a  very  small  cavity ;  calyx  open,  in  a  very  narrow  and 
shallow  regular  basin ;  flesh  greenish  white,  becoming  white  at  the 
center,  coarse  in  the  part  bordering  the  carpels,  very  juicy,  sweet, 
rich  and  pleasant ;  ripe  about  October  20. 

The  PhmL 

The  plum  trees  that  blossomed  were  treated  to  the  jarring  pro- 
cess nearly  every  morning  for  two  weeks  after  the  petals  cona- 
menced  to  fall,  but  for  some  reason  the  plums  mostly  fell  off 
before  maturity.  As  the  trees  were  quite  small,  a  sufficient  nuni"- 
ber  of  the  curculios  probably  escaped  destruction  to  puncture  the 
majority  of  the  few  fruits  set. 

The  Cherry. 

Our  record  does  injustice  to  the  cherry  trees,  as  many  of  these 
would  have  ripened  fruits  but  for  the  fact  that  the  cherries  were 
taken  before  maturity  by  birds.  The  trees  stand  below  the  apple 
orchard  and  near  the  brook,  where  they  are  quite  out  of  vie^^r 
from  the  office  and  very  convenient  to  the  birds.  Being  quite 
small  as  yet,  the  birds  were  able  to  appropriate  the  crop  before 
the  cherries  were  fully  ripe. 

The  Or  ape. 

The  vines  of  the  varieties  here  reported  on  have  been  set  at 
various  times  from  the  spring  of  1883  to  that  of  1887,  and,  as  will 
appear  by  comparison  with  our  last  report,*  several  of  the  varie- 
ties bore  the  pa&t  season  for  the  first  time.  The  following  notes 
were  taken  as  to  date  of  maturity,  yield,  growth,  etc. : 

•See  report  New  York  Agricultural  Experiment  Station,  1887,  page  341. 
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Among  the  earlier  new  grapes  the  Green  Mountain  appears  to 
be  quite  promising.  The  fruit  ripened  earlier  than  that  of  any 
other,  with  the  exception  of  the  Bochester.  It  is  a  whitish  green 
grape,  and  the  vine  is  vigorous  and  productive.  The  bunch 
is  medium  to  large,  rather  long  and  slender,  moderately  compact, 
sometimes  shouldered;  the  berry  is  a  little  larger  than  that  of  the 
Delaware,  with  a  thin  skin,  which  is  dotted  over  the  surface  with 
minute  reddish  dots;  seeds  two  to  four,  very  small;  flesh  tender 
to  the  center,  very  sweet  and  pleasant,  with  a  slight  vinous  flavor. 

Descriptive  notes  have  been  made  of  nearly  all  of  the  varieties- 
As  most  of  them  have  already  been  described,  either  in  recent 
horticultural  works  or  in  the  horticultural  press,  it  is  not  thought 
necessary  to  publish  the  descriptions  as  made  at  the  Station. 
Partial  descriptive  notes  are,  however,  added  for  the  six  unnamed 
seedlings  at  the  latter  end  of  the  table. 

Seedling  from  J.  O.  Bwrrowa.  This  vine,  which  bore  for  the 
first  time  the  past  season,  appears  to  be  vigorous  and  very  pro- 
ductive. The  bunch  was  medium  to  large,  compact;  berries  rather 
small,  bluish  black,  free  from  foxiness,  and  tender  to  the  center; 
flavor  mild  and  delicate. 

Seedling  from  T.  V.  Munson.  No.  20.  Berries  of  medium  size,  of 
a  beautiful  yellowish  green,  with  some  chocolate-colored  dots, 
flavor  very  mild  and  delicate. 

No.  2O7.  Berries  medium  to  small,  greenish  yellow,  with  a  few 
chocolate-colored  spots;  seeds,  two  or  three,  of  medium  size; 
flavor  delicate,  sweet  and  rich. 

No.  21.  Berries  medium,  of  a  beautiful,  brilliant  red,  with  a  thin 
bloom ;  seeds,  two  or  three,  rather  large ;  skin  thin ;  flavor  slightly 
vinous,  mild  and  pleasant 

No.  22.  Berries  medium,  greenish  yellow,  with  a  few  minute 
reddish  spots;  seeds,  one  to  three,  small;  flavor  exceedingly 
pleasant  and  vinous. 

No,  24  Berries  medium,  dark  maroon,  with  a  thin  bloom  ;  thin 
skin;  seeds,  two  to  four,  rather  small;  flavor  very  sweet  and 
pleasant. 

All  of  the  seedlings  from  Mr.  Munson  bore  the  past  season  for 
the  first  time.  The  vines  were  planted  in  a  corner  of  the  orchard, 
where  the  soil  was  decidedly  poorer  than  that  on  which  those  of 
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the  named  varieties  stand.  Probably  on  this  account  the  bunches- 
on  all  of  them  were  quite  smalL  In  all,  the  berries  ripened  before 
frost,  the  flesh  was  tender  to  the  center  and  quite  free  from  f oxi- 
ness  or  harshness.  Indeed,  I  think  the  quality  of  them  all  would 
be  considered  fir&t-class. 

TESTS  OF  VEGETABLE  NOVELTIES.* 

The  tests  of  vegetables  made  the  past  season  have  been  chiefly 
limited  to  those  bearing  new  names  and  advertised  as  specially 
desirable  by  one  or  more  of  the  leading  seedsmen  of  our  country. 
The  usual  statistical  data  of  the  varieties  are  presented  with  brief 
descriptions  so  far  as  our  notes  permit 

EXPLANATIOH  OF   ABBREVIATIONS. 

In  order  to  economize  space,  abbreviations  are  used  for  the 
names  of  seedsmen  and  others  in  noting  the  source  of  the  seeds 
planted.     These  abbreviations  are  here  explained : 

Ansley. —  A.  H.  Ansley  &  Sons,  Milo  Center,  Yates  Co.,  N.  T. 

Bailey. —  Prot  L.  H.  Bailey,  Jr.,  Agricultural  College,  Mich. 

Basom. —  Chas.  Basom,  Indian  Falls,  N.  Y. 

Batch. —  Daniel  Batchelor,  XJtica,  N.  Y. 

Beyer. —  Hugo  Beyer,  New  London,  la. 

Bragg. —  B.  L.  Bragg  &  Co.,  Springfield,  Mass. 

Cleve. —  A.  B.  Cleveland,  Cape  Vincent,  N.  Y. 

Dreer. —  Henry  A.  Dreer,  714  Chestnut  si,  Philadelphia,  Pa. 

D.  of  A. —  Department  of  Agriculture,  Washington,  D.  C. 

Evt — J.  A.  Everitt  &  Co.,  Indianapolis,  Ind. 

Ely.— Z.  De  Forest  Ely  &  Co.,  1303  Market  st,  Pkladelphia,  Pa. 

Ferry.— D.  M.  Ferry  &  Co.,  Detroit,  Mich. 

Finch.— Frank  Finch,  Clyde,  N.  Y. 

Greg. —  J.  J.  H.  Gregory,  Marblehead,  Mass. 

Hal.— V.  H.  Hallock,  Son  A  Thorpe,  Queens,  N.  Y. 

Hen. — Peter  Henderson  &  Co.,  35  and  37  Cortlandt  st.  New 
York. 

I&  S.  Co. — Iowa  Seed  Co.,  Des  Moines,  Iowa. 

*The  word  "  novelties 'Ms  here  used  In  the  seedsman's  sense.  Expe- 
rience has  shown  tliat  the  seedsman's  novelties,  so  called,  are  not  always 
novel. 
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Liv. — A.  W.  Livingston's  Sons,  Oolnmbus,  Ohio. 

Maule. — Wm.  Henry  Maale,  Philadelphia,  Pa. 

P.  A  B.— Price  A  Beed,  Albany,  N.  T. 

PowelL— R  P.  Powell,  Clinton,  N.  T. 

Baw. — W,  W.  Bawson  k  Co.,  Boston,  Masa 

a  A  N.  a  Co.— The  Specialty  and  Novelty  Seed  Co.,  Newton- 
le- Willows,  Lancashire,  England. 

Sib. — Hiram  Sibley  k  Co.,  Bochester,  N.  T. 

Sta. —  Seeds  grown  at  this  Station. 

Thor. — Jas.  M.  Thorbum  k  Ca,  15  John  st,  New  York. 

TilL— L  F.  Tillinghast,  La  Plume,  Pa. 

Va'gh'n.— J.  C.  Vaughan,  146-8  West  Washington  st,  Chicago,  DL 

Vick. — Jas.  Vick,  Bochester,  N.  T. 

YiL — Yilmorin,  Andrieox  et  Cie,  4  Quai  de  la  M^gisserie,  Paris, 
France. 

Wilson. —  Samuel  Wilson,  Mechaniosville,  Bucks  county,  Pa, 

Ths  Bean. 

Seeds  of  the  list  of  beans  named  in  the  table  below  were 
planted  in  the  Station  garden  May  28,  one  drill  of  each  twelve  feet 
long,  the  drills  three  and  one-half  feet  apart 
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Descrxpttve  Notes. 
Dwarf  Beans. 

Black  Prolific  Tree,  Plant  12  inches  high,  with  no  tendency 
to  run,  habit  quite  compact ;  stem  much  branched ;  flowers  pale 
purple;  pods  numerous,  green  at  table  size;  beans  oval,  shining 
black,  about  f  inch  long. 

Boston  Favorite.  Plant  12  to  15  inches  high,  very  vigorous;  stem 
much  branched ;  flowers  very  pale  purple ;  pods  very  numerous, 
straight  or  a  little  recurved,  often  bent  sidewise ;  the  longer  pods 
are  7  inches  long  and  about  f  inch  wide ;  beans  about  i  inch  long, 
pinkish  white,  irregularly  striped  and  mottled  with  purplish  red, 
with  a  light  brown  circle  about  the  eye. 

Detroit  Wax.  Plant  about  10  inches  high,  compact,  with  no 
tendency  to  run ;  pods  very  numerous,  golden  yellow  at  table  size, 
straight,  or  often  curved  sidewise,  about  4^  inches  long  and  ^  inch 
wide ;  beans  3  to  5  in  a  pod,  rather  large,  short  oval,  white,  with  a 
peculiar  shaped  dark  brownish-purple  patch  about  the  eye. 

Dwarf  Early  FleurieL  Plant  5  to  8  inches  high,  very  compact ; 
stem  much  branched ;  leaves  finely  blistered;  flowers  white;  pbds 
green  at  table  size,  strongly  recurved,  about  4  inches  long  and  ^  inch 
wide ;  beans  very  pale  yellowish-brown,  of  medium  size,  very  short 
oval,  with  a  white  or  brown  circle  about  the  eye.  The  plants  appear 
quite  subject  to  mildew. 

Dwarf  French,  Plant  7  to  10  inches  high,  compact,  with  no 
tendency  to  run;  stem  much  branched;  pods  very  numerous, 
green  at  table  size,  nearly  straight,  longer  ones  5  inches  long,  ^  inch 
wide,  often  not  well  filled ;  beans  2  to  5  in  a  pod,  of  a  peculiar 
shade  of  brown,  very  uniform,  of  medium  size,  oval,  considerably 
flattened.     The  foliage  was  much  injured  by  mildew. 

Dwarf  Pride  of  Lyons,  Plant  10  to  12  inches  high,  with  no 
tendency  to  run ;  stem  strong,  erect,  much  branched,  the  branches 
inclining  to  erect;  leaves  finely  blistered;  pods  very  numerous, 
green  at  table  size,  slender,  straight  or  recurved ;  beans  4  to  6 
in  a  pod,  medium  to  large,  oblong  kidney-shaped,  rich  purple, 
irregularly  spotted  with  dirty  white,  the  markings  variable,  about 
iV  inch  l()ng. 

Early  Carmine  Podded  Dwarf  Plant  10  to  12  inches  high ;  stem 
s^ng,  much  branched;  leaves  very  large,  often  dishing;  pods 
15 
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very  numerous,  large,  green  or  faintly  striped  with  red  at  table 
size,  usually  recurved,  3^^  to  5  inches  long,  |-  to  f  of  an  inch  wide ; 
Beans  3  to  6  in  a  pod,  rather  large,  short  oval,  dirty  white, 
irregularly  striped  and  mottled  with  bright  purple,  with  a  brown- 
ish circle  about  the  eye. 

Emperor  William.  Plant  10  to  12  inches  high,  compact ;  stem 
strong,  thickly  branched ;  leaves  considerably  blistered ;  pods 
numerous,  green  at  table  size,  much  curved  sidewise,  but  other- 
wise nearly  straight,  broad  and  thin,  4  to  6  inches  long,  i  inch  wide; 
Beans  5  or  6  in  a  pod,  of  medium  size,  white,  oval,  much  flattened. 
The  plants  were  much  mildewed. 

Extra  Early  Six  Weeks.  Plant  12  to  14  inches  high,  compact ; 
pods  numerous,  green  at  table  size,  slender,  straight  or  recurve'd, 
6  or  6  inches  long,  ^  inch  ]^de ;  beans  4  to  6  in  a  pod,  rather  large, 
Kght  brown  or  greenish  yellow,  oblong,  inclining  to  kidney-shape, 
with  a  rich  brown  circle  about  the  eye. 

Flageolet  King  of  the  Greens.  Plant  9  to  12  inches  high ;  foliage 
very  d^ep,  dull  green,  leaflets  xjonsiderably  puflfed  and  blistered ; 
stem  much  branched,  pods  numerous,  green  at  table  size, 
slender,  usually  recurved,  4  or  5  inches  long;  beans  4  to  6 
in  a  pod,  rather  small,  pale  green,  lavender  or  white,  much 
flattened,  oblong,  squarish  at  one  end,  tapering  slightly  toward 
the  other. 

Golden  Pod  Yellow-eyed  Wax.  Plant  12  to  16  inches  tall,  erect, 
but  with  no  tendency  to  run;  foliage  rather  pale;  stem  much 
forked,  branches  erect;  pods  very  numerous,  beautiful  golden 
yellow  at  table  size,  nearly  straight,  4  to  5  inches  long,  -j^  inch 
wide ;  beans  4  to  6  in  a  pod,  of  medium  size,  considerably  flattened, 
white,  with  a  yellowish  brown  patch  about  the  eye. 

Gray  Succession.  Plant  12  inches  high;  foliage  deep  green, 
considerably  puflfed  and  blistered ;  branches  of  stem  inclining  to 
erect;  flowers  pale  purple;  pods  numerous,  slender,  6  or  7  inches 
long,  generally  rather  strongly  recurved ;  beans  5  to  7  in  a  pod, 
medium  to  large,  oblong,  inclining  to  kidney  shape,  blackish  purple 
more  or  less  mottled  with  dirty  white. 

Green  Seeded  Bagnolet.  Plant  12  inches  high ;  foliage  deep  green, 
considerably  puflfed  and  blistered;  pods  numerous,  green  at  table 
size,  slender,  much  curved,  4^  to  5^  inches  long,  i  inch  wide ; 
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beans  3  to  5  in  a  pod,  of  medium  size,  white  or  greenish  white, 
oblong  kidney-shaped. 

Improved  Bed  Vcdentine.  Plant  10  to  14  inches  high,  rather 
erect ;  foliage  finely  blistered ;  pods  numerous,  green  at  table  size, 
narrow,  but  very  thick  and  plump,  about  5  inches  long,  i  inch 
wide ;  beans  4  to  6  in  a  pod,  medium  to  large,  obscurely  kidney- 
shaped,  often  somewhat  squared  at  one  end,  dull  red,  with  spote 
of  dirty  white  shading  in  some  samples  to  very  pale  brown. 

Low^a  Champion,  Plant  10  or  12  inches  high,  very  vigorous  and 
productive,  not  inclined  to  run;  foliage  very  dark  green,  leaflets 
large,  very  much  blistered;  stem  strong,  much  branched ;  flowers 
creamy  white,  tinged  with  rose ;  pods  numerous,  pale  green  at 
table  size,  somewhat  recurved,  thick,  3  to  5  inches  long,  f  inch 
wide;  beans  3  to  5  in  a  pod,  of  medium  size,  purplish  red,  uniform, 
short,  oval,  thick. 

New  Prolific  Black  Wax.  Plant  12  inches  high;  stem  much 
branched,  leaflete  very  large,  considerably  blistered ;  pods  very 
numerous,  strongly  recurved,  very  plump,  4  or  5  inches  long,  \  inch 
wide ;  beans  4  to  7  in  a  ped,  of  medium  size,  blue-black  with  a 
white  eye,  short  oval. 

New  Prolific  German  Wax.  This  appeared  identical  with  the 
above. 

Queen  of  France.  Plant  10  to  12  inches  high,  spreading,  inclining 
to  run ;  foliage  deep  green,  considerably  blistered ;  pods  numerous, 
whitish  green  at  table  size,  much  curved,  about  6  inches  long,  i  inch 
wide ;  beans  4  to  6  in  a  pod,  large,  about  i  inch  long,  kidney- 
shaped,  very  much  flattened,  pinkish  white,  irregularly  striped 
longitudinally  .with  very  dark  brown. 

Snowflake.  Plants  about  9  inches  high ;  pods  numerous,  green 
at  table  size,  narrow,  nearly  straight,  about  4  inches  long,  ^  inch 
wide ;  beans  5  to  7  in  a  pod,  very  small,  short,  oval,  pure  white. 

Tree  (from  Chas.  Basom).  Plant  12  to  15  inches  high,  very  vigor- 
ous, inclined  to  run ;  foliage  deep  green,  with  large  leaflets ;  stem 
strong,  much  branched ;  flowers  white  ;  pods  numerous,  whitish 
green  at  table  size,  slightly  recurved,  3^  to  5  inches  long,  ^  inch 
wide ;  beans  4  to  6  in  a  pod,  pure  white,  oval,  about  f  inch  long. 

WhUe  Grease  Bach  Plant  about  10  inches  high,  rather  spread- 
ing, a  little  inclined  to  run ;  leaflets  small,  strongly  blistered ; 
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stem  branching  low ;  pods  numerous,  green  at  table  size,  plump, 
generally  more  or  less  recurred,  4  to  5^  inches  long,  \  inch  wide ; 
beans  5  to  7  in  a  pod,  small,  white,  kidney-shaped. 

XX.  Plant  18  inches  high,  remarkably  vigorous;  foliage  deep 
green;  leaflets  very  large, sometimes  6  inches  long,  5  inches  wide; 
stem  strong,  much  branched ;  flowers  very  pale  yellow,  approach- 
ing white ;  pods  numerous,  green  at  table  size,  4  to  6  inches  long, 
i  inch  wide ;  beans  4  to  6  in  a  pod,  of  medium  size,  short  oval, 
purple  in  the  part  surrounding  the  eye,  pearly  white,  with  trans- 
lucent pencilings  and  dotted  with  purple  in  the  remainder. 

Pole  Beans, 

Best  of  AU.  Plant  3  to  4  feet  high,  very  productive ;  foliage 
yellowish  green ;  stem  much  branched ;  flowers  white.  Few  of 
the  beans  ripened. 

Early  Morning  Lima^  Plant  very  vigorous,  productive ;  foliage 
pale  green,  with  large  leaflets ;  stem  strong,  much  branched  ;  pods 
4  to  6  inches  long,  1  inch  wide;  beans  greenish  white,  ovate, 
inclining  to  kidney-shaped,  about  1  inch  long.  The  pods  did  not 
all  mature. 

ForcTs  Mammoth  Long  Pod.  Very  similar  to  the  above.  The 
pods  did  not  all  mature. 

Kidney  Cranberry.  Plant  very  vigorous  and  productive ;  foliage 
pale  green,  leaflets  rather  large;  stem  strong,  considerably 
branched;  flowers  yellowish  white,  tinged  with  rose;  pods 
whitish  green  at  table  size,  strongly  recurved,  4  to  6  inches  long, 
^  inch  wide ;  beans  3  to  6  in  a  pod,  of  medium  size,  oval,  dirty 
white,  irregularly  splashed  and  mottled  with  dark  purple. 

New  Early  Golden  Cluster.  Plant  very  vigorous,  moderately 
productive  ;  foliage  deep  green,  with  large  leaflets ;  stem  strong, 
much  branched ;  pods  not  very  numerous,  cream-colored  at  table 
size,  4  to  6  inches  long,  ^  inch  wide ;  beans  4  to  8  in  a  pod,  rather 
small,  oval,  somewhat  flattened,  white,  with  translucent  markings. 

New  White  Banner.  Plant  not  very  vigorous  but  productive; 
foliage  pale  green,  leaflets  rather  large;  stem  strong;  flowers 
cream-colored ;  pods  numerous,  cream-colored  at  table  size,  some- 
what recurved,  5  to  6  inches  long,  ^  inch  wide ;  beans  4  to  6  in  a 
pod,  rather  small,  oval,  light  drab. 
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Bean  from  Mr,  BcUchehr.  Plant  vigorous  and  productive ;  foli- 
age pale  green ;  leaflets  medium  to  large ;  stem  much  branched ; 
pods  numerous,  cream-colored  at  table  size,  strongly  recurved, 
4  or  5  inches  long,  nearly  ^  inch  wide,  almost  cylindrical ;  beans  5 
or  6  in  a  pod,  of  medium  size,  dark  rich  purple,  short,  ovaL 

Beside  the  varieties  named,  three  were  grown  that  proved  so 
late  that  none  of  the  pods  attained  sufiicient  size  for  table  use. 
These  were  the  Crimson  King,  from  Mr.  E.  P.  Powell ;  the  Mam- 
moth Tasmanian,  from  Hugo  Beyer,  and  a  Scarlet  Bunner,  from 
the  -English  Specialty  and  Novelty  Seed  Company. 

The  Beet. 

The  varieties  named  were  gro>vn  in  the  Station  garden;  one 
drill  of  each  twelve  feet  long,  the  drills  three  and  one-half  feet 
apart.  The  seeds  were  planted  April  25.  The  plants  were 
thinned,  when  sufficiently  large  to  require  it,  to  six  inches  apart  in 
the  drill. 

Beet  —  A  Test  op  Varieties. 


NAMK 


Eclipse 

Edmand's  Blood  Turnip 

Fifty  Day 

Lentz  Blood  TurDip. 

Hew  Market  Oardener's 

Bawson's  Arlimcton  Fayorite 


Seeds  from 


D.of  A.. 
Va'flrh'n.. 

Evt 

BraffK  .. 
la.  S.  Co 
Raw 


Fit  for  table 
use. 


June  26. 
June  30. 
June  33. 
June  25. 
June  29. 
June  26. 


Number 
of  roots. 


18 

18 
19 
18 
13 
16 


Average 
weisht 


Ounces. 

26.1 
24.2 
86.2 
24.6 
40.0 
32.6 


Descbxptivb  Notes. 

Eclipse.  Described  in  our  report  for  1887,  page  122. 

JEdmancCs  Blood  Turnip.  Boots  of  medium  size,  very  regular, 
shaped  like  those  of  the  Early  Blood  Turnip.  (Described  Ibid, 
page  121.) 

Fifty  Day.  Boots  shaped  somewhat  like  those  of  the  Eclipse, 
but  less  regular. 

Lentz  Blood  Turnip.  Boots  shaped  like  those  of  the  Early  Blood 
Turnip.     Doubtfully  distinct 
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New  Market  Oarderter'a.  Boots  large;  short  conical,  in  form 
between  that  of  the  Eclipse  and  Half  Long  Blood;  seed 
apparently  somewhat  mixed. 

BawsorCa  Arlington   Favorite.    Besembled  the  Eclipse  in  its 

general  characters. 

The  Cabbage. 

Seeds  of  the  following  list  of  cabbages  were  planted  in  a  well- 
prepared  bed  in  the  garden  May  10.  The  young  plants  were 
kept  from  injury  by  the  flea  beetle,  PhyUotreta  strhlaia  (Fabr.), 
by  keeping  the  leaves  dusted  with  land  plaster,  than  which  I 
know  of  no  better  preventive  of  damage  from  this  insect.  Twelve 
plants  of  each  name  were  transplanted  June  23,  the  plants  being 
set  two  feet  apart  in  rows  three  and  one-half  feet  apart.  The 
following  data  were  noted : 


Cabbage — A  Test  of  Varieties. 


NAMK 


Chase's  Excelsior 

Danish  Bald-head  Winter 

Extra  Early  Paris 

Greffory's  Hard  Heading ...... 

Henderson's  Succession 

Improved  Lonff  Island  Red. . .. 

LnxemberR 

Marvin's  Savoy 

Rawson's  Volunteer 

Reynold's  Early 

Sibley's  Roch.  Market  Garden. 
Vandergaw 


Liv 

Sib 

D.  of  A. 

Greg... 
Hen.... 
Hal  .... 
Va'gh'n 
Hal 

Raw 

Grefir.... 

Sib 

Hal 


If 


12 
12 

12 

12 
12 
11 
11 
12 

12 

12' 
11 
11 


Sept  4... 

Sept.  4... 

(  Before  \ 
lAu«.25} 

Sept.  4... 

Auer.25... 

Sept.  20. . . 

Sept  12... 

Auff.  29... 

f  Before  \ 
\  Auer.  25  j 

Aug.  29... 

Aug.  26... 

Aug.   4... 


o 
as 


12 

12 

11 

12 
12 
12 
12 
12 

12 

10 
11 
11 


p 
I' 


Inches. 

9  1^-10 
8  0-10 

6  5-10 

8  6-10 
6^10 
6  9-10 
8  1-10 
8  9-10 

6  6-10 

8  4-10 
6  4-10 
9 


xi 

I 


Lbs.  Ozs. 
6        9X 


7X 

X 
9X 

IX 

ax 

3 
14 

6X 

12X 
6X 
4X 


All  of  the  varieties  headed  well,  as  the  figures  indicate. 
Through  lack  of  time  the  descriptive  notes  were  omitted.  Among 
those  deserving  of  special  mention  was  Marvin's  Savoy,  of  which 
the  heads  were  very  large  and  nearly  as  compact  as  those  of  the 
more  solid  smooth-leaved  varieties. 
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The  Cauliflowbr. 

The  following  named  cauliflowers  were  also  grown,  the  treat- 
ment being  the  same  in  all  respects  as  that  noted  for  the  cabbage. 
The  varieties  headed  unusually  well,  with  the  sole  exception  of 
the  one  called  "  Early  "  from  the  English  Specialty  and  Novelty 
Seed  Company,  which  formed  no  heads. 

Cauuflowba  —  A  Test  op  Varieties. 


NAME. 


Drear's  Earliest  Snowstorm. 

Earliest  Dwarf  Erfurt 

Extra  Early  Dwarf  Erfurt . . . 

Oilt-edff e  Snowball 

Henderson's  Early  Snowball. 
Henderson's  ^arly  Snowball. 

Long  Island  Beauty 

New  Early  Padilla 


Seeds  from 


Dreer  . 
Va'gh'n 

Till 

Thor... 

Hen 

Till 

Br  ASK.. 
Till 


o 
US 

el 


•3. 


Sept  34 
Sept  6 
Sept  39 

AufiT.  25 

Sept  6 
Sept.  14 

Auff.  26 
Auff.  29 


o 


I' 


Inchs. 

78-10 
69-10 
64-10 
7  2-10 
69-10 

6  7-10 

7  2-10 
81-10 


A 


I 


Lbs.  Ozs. 
16X 

14 


7K 

16K 

9K 

2 


Corn  —  Sweet. 

The  sweet  corns  described  below  were  planted  May  22  on 
an  inyerted  sod  in  good  condition,  in  rows  3  feet  apart  each 
way. 

BdllarcCs  Early  (Livingston).  Fit  for  table  August  6;  ears 
3  to  4  inches  long,  8-rowed,  white,  on  a  white  cob,  lacking  in 
sweetness;  stalks  about  3^  feet  tall,  ears  1  or  2  to  the  stalk, 
borne  very  low,  often  starting  from  the  first  node.  Of  little  value 
aside  from  its  earliness. 

Creedmare  (V.  H.  Hallock,  Son  &  Thorpe).  Fit  for  table  August 
27 ;  ears  6  or  7  inches  long,  2  inches  in  diameter,  10  or  more 
rowed,  white,  on  a  white  cob,  produced  abundantly,  very  sweet; 
stalks  6  feet  taU,  more  or  less  tinged  with  purple,  ears  borne 
rather  high.     A  good  intermediate  variety. 

Extra  Early  Dea  Moines  (Iowa  Seed  Company).  Fit  for  table 
August  11;  ears  5  to  7  inches  long,  8  or  10-rowed,  produced 
abundantly,  white,   on  a  white  cob,  not  very  sweet ;  stalks  about 
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4  feet  tall,  leafy,  somewhat  washed  with  purple,  ears  borne  very 
low.        a 

Hawaii  (Samuel  Wilson).  This  variety  germinated  very  poorly; 
the  ears  were  fit  for  table  August  30;  5  or  6  inches  long,  10  or 
12-rowerl,  white,  on  a  white  cob,  produced  in  great  abundance, 
often  3  or  4  to  the  stalk,  rather  sweet ;  stalks  4  feet  tall,  a  little 
washed  with  purple,  ears  borne  12  to  18  inches  high. 

New  Ghampion  (Price  &  Reed).  Fit  for  table  August  13 ;  ears 

5  to  6  inches  long,  thick,  12-rowed,  white,  on  a  white  cob,  lacking 
in  sweetness,  but  produced  abundantly ;  stalks  3  to  4  feet  high, 
strongly  washed  with  purple,  ears  borne  low. 

New  Perfection  (Price  &  Reed).  Fit  for  table  August  8; 
ears  8  inches  long,  10  or  12-rowed,  white,  with  white  cob,  moder- 
ately sweet,  produced  in  great  abundance;  stalks  3  to  4  feet 
tall,  somewhat  tinged  with  purple,  ears  borne  about  a  foot  high. 

Northern  Pedigree  (J.  C.  Vaughan  and  Hugo  Beyer).  Fit  for 
table  August  9 ;  ears  4  to  5  inches  long,  8-rowed,  white*  with 
white  cob,  lacking  in  sweetness,  borne  abundantly ;  stalks  2  to 
2^  feet  tall. 

The  small  ears  and  lack  of  sweetness  of  this  variety  render  it 
practically  worthless  here,  especially  as  it  proved  no  earlier  than 
others  of  better  size  and  quality. 

Rvby  Sugar  (W.  W.  Rawson).  Fit  for  table  August  30 ;  ears 
about  6  inches  long,  very  thick,  bearing  14  or  16  rows,  white  at 
table  size,  remarkably  sweet  and  borne  abundantly ;  cob  variable, 
sometimes  white,  at  others  red  and  at  others  purple ;  stalk  6  feet 
tall,  blackish  purple,  ribs  of  the  leaves  purpl%  husks  usually 
purple,  but  occasionally  green  ;  ears  borne  2  to  2^  feet  high. 

This  variety  is  of  excellent  quality,  but  the  colored  cob  is 
objectionable.  The  juice  of  the  purple  cobs  when  the  latter  are 
boiled  produces  an  almost  indelible  stain  upon  table  linen. 

Corn  —  Pop. 

The  varieties  described  below  were  planted  May  26,  in  rows  3^ 
feet  apart,  on  excellent  soil  in  the  garden.  Their  popping  qualities 
have  not  yet  been  tested. 

California  or  Golden  (Samuel  Wilson).  Remarkably  productive, 
bearing  3  or  4  ears  to  the  stalk,  and  all  in  the  upper   half; 
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ears  about  3  inohes  long,  strongly  tapering,  kernels  of  the  rice 
type,  but  not  in  rows  ;  stalks  3.^  to  4  feet  tall.  It  matures  rather 
late,  and  in  many  localities  in  our  State  would  be  in  danger  of 
injury  from  frost. 

Golden  Flake  (Hiram  Sibley  &  Oo.).  Ears  7  inch  long, 
about  2  to  the  stalk,  borne  just  above  the  center,  1^  inch  in 
diameter  at  the  butt,  strongly  tapering,  14  or  16-rowed,  kernels 
romidish,  rich  yellow ;  stalks  5  to  6  feet  tall,  somewhat  tinged 
with  purple  in  places.     This  is  also  quite  late. 

Page's  New  Striped  Bice  (Iowa  Seed  Company).  Ears  about  5 
inch  long,  1^  inch  in  diameter  at  the  butt,  strongly  taper- 
ing, 1  or  2  to  the  stalk,  borne  about  the  center;  kernels  of  the  rice 
type,  in  irregular  rows,  beautifully  striped  with  red  and  white ; 
stalks  4  to  5  feet  tall,  somewhat  purple. 

This  was  the  earliest  variety  tested,  the  first  ears  ripening 
about  September  17,  and  the  last  ones  October  5. 

Queen's  Golden  (W.  W.  Rawson).  Ears  about  6  inches  long,  1^ 
inch  in  diameter  at  the  butt,  strongly  tapering,  borne  about 
2  to  the  stalk,  above  the  center,  12  to  16-rowed,  kernels  roundish, 
bright  yellow ;  stalks  6  to  7  feet  tall,  mostly  green  throughout 

The  earlier  ears  were  ripe  October  5. 

The  Cucumber. 

The  cucumbers  named  below  were  planted  in  the  garden  May 
24,  one  drill  of  each  twelve  feet  long,  the  drills  seven  feet 
apari  The  data  noted  appear  in  the  table,  no  descriptive 
notes  having  bo^n  taken.  The  so-called  Japan  cucumber 
"Heshina"  was  interesting  as  a  novelty,  but  appeared  to  have  no 
special  value. 

16 


Digitized  by  VjOOQIC 


122 


BrPOBT  of  the  HOBnOULTUBIBT  OP  THE 

CtrctTMBER — A  Test  of  VARiETiEa 


NAME. 


Seeds  from 


First 
bloom. 


Pickle 
size. 


First  ripe 
fmitB. 


Arllnflrton.' 

Astro 

Cardiff  Castle  (Fr'nch.vert  Ions  de  Cardiff) 

ChlcafiTO  Pickle ... 

Chinese  Loni;  Bemainlnii:  Green 

Extra  Early  Seedling: 

Florida's  Emerald 

Jewel 

,Kew  Giant  Pera 

Nichols  Medium  Green 

Paris  Picklinif 

Perfect  White  Spine 

Thorbnm's  New  Ererbearinflr 

Westfleld's  Chicago  PioklinK 

White  Japan 

Japan  *'Heshina" 


Liv 

Ia.S.  Co 

vii 

Liv 

Dreer..., 

Thor 

Thor 

8.  AN.  8.  Co 

Raw 

D.of  A... 
Va'ffh'n.. 
la.  S.Co.. 
Thor.....; 
Va'uh'n.. 
Ev't 

Hal    


July  9. 
July  9. 

July  9. 

July  6. 

July  5. 

July  3. 

July  9. 

July  9. 

July  9. 

July  7. 

July  B. 

July  6. 

July  8. 

July  3. 

July  3. 

July  28. 


July  23., 
July  19. 

July  2S. 

July  u. 
July  90. 
July  14. 
July  90. 
July  96. 


July  16... 
July  19... 
July  16... 
July  18... 
July  18... 
July  16... 


(  Before  | 


Auk.  » 

I  Before 

lAnu.  9K 

(  Before 

I  Auk.  » 

Axis.  S 

Auff.  8 

Ann.  8 

Sept  U 

Sept  u 

Sept  10 

Auff.  8 

Aug.  8 

Sept  10 

Aug.  11 

Aug.  3 


I  Aug.  95 


Lettuce. 
Seeds  of  the  lettuces  named  below  were  planted  in  the  Station 
garden  April  25 ;  one  drill  of  each,  twelve  feet  long,  the  drills 
three  and  one-half  feet  apart : 

Lettuce  —  A  Test  op  Varieties. 


NAME. 


Seed  from 


si 


I 


I 


i1 


e 


Bloomsdale  Early  Sammer  Creole, 

Butteronp 

Oalifomia  Cream  Batter , 

Golden  Fringed 

Golden  Head  (French,  pomme  d'or) 

Harblehead  Cabbace 

Ohio  (French,  de  I'Obio) 

Sibl«r*s  American  Beaatgr 

Thorbom's  Market  Gardener's. . . . 


UaL.... 
Sta..... 
Raw..., 
Wilson. 

Vil 

D.  of  A. 

ViL 

Sib 

Hal 


Mat  29 

May  ao 

May  2B 

May  30 

May  80 

May  S 

May  29 

May  2B 

May  30 


Jane 
June 
Jane 
June 
Jane 
Jane 
Jane' 


Jane  27 


36   Jaly  20 

29   Jaly  21 

27    July  11 

27;  July  21 

July  21 

Jaly  2 

Jaly  21 

July  21 

Jaly  14 


AoK.  H 
Aag.  14 
Aag.  7 
Aug.  9 
Aug.  11 
Jnly  30 
Aag.  90 
Ang.  22 
Aag.    6 


Sept.  3 
Sept.  3 
Aag.  29 
Sept.  4 
Aag.  29 
Ang.  13 
Sept.  4 
Sept.  4 
Ang.  28 


Ooi. 


Sept.  99 

Oot.    19 
Sept.  90 


Sept.  90 
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DssoBiFTrvE  Notes. 

Bloomsdcde  Early  Summer  Creole.  Closely  resembled  the  Berlin, 
as  desoribed  in  Beport  New  York  Agricultural  Experiment  Staidon, 
1886,  page  141. 

Buttercup.  A  very  fine  heading  variety  of  medium  size,  resem- 
bling in  its  general  characters  the  above,  but  of  a  beautiful  golden 
yellow  color.  It  was  one  of  the  latest  to  run  to  seed,  and  was  of 
superior  mildness  and  tenderness.  I  regard  it  as  one  of  the  very 
best  summer  varieties  for  the  family  garden. 

California  Cream  Butter.  Plant  very  vigorous,  about  12 
inches  in  diameter  and  7  inches  tall  when  fully  developed; 
clear  green,  with  a  few  scattering  brown  spots,  the  outer  head 
leaves  very  perceptibly  tinged  with  brown;  leaves  roundish, 
remarkably  thick,  obscurely  dentate  throughout,  apex  broadly' 
retuse,  veins  sunken,  rather  conspicuous,  surface  slightly  blistered  ; 
forms  a  rather  poorly  defined,  compact,  roundish  head  about  4 
inches  in  diameter,  the  leaves  about  the  head  exposing  rather 
conspicuously  their  lower  surfaces. 

The  quality  of  this  lettuce  is  of  the  very  best. 

Chlden  Fringed.  Closely  resembled  the  Buttercup,  but  was  a 
little  larger  and  more  vigorous.  The  seed  was  considerably 
mixed. 

Oolden  Head.  Seemed  to  be  the  same  as  the  above. 

Marhlehead  Cabbage.  This  was  quite  distinct  from,  and  decidedly 
inferior  to,  the  Marblehead  Mammoth  Cabbage  from  Mr.  Gregory, 
grown  in  1886.  It  appeared  to  be  an  inferior  strain  of  the  Berlin 
that  soon  became  bitter  and  ran  to  seed  early. 

Ohio.  Yery  similar  to  Early  Simpson,  described  in  our  report 
for  1885,  page  147. 

Sibley's  American  Beauty.  Very  similar  to,  if  not  identical  with. 
Black  Seeded  Simpson.     (Described  Ibid,  page  141.) 

The  Musemelon. 

Seeds  of  the  muskmelons  named  below  were  planted  in  the 
Station  garden  May  24,  one  drill  of  each  twelve  feet  long,  the 
drills  seven  feet  apart. 
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NAMK 


Baltimore  Nutmeff 

Emerald  Gem 

Extra  Early  Haokensack 

Oolden  Perfection  (French,  boule  d*or).. 

Grand  View , 

Honey  Dew  Green  Citron 

Miller's  Cream 

JIiller'8  Cream  Natme«: 

New  Orange  Cream 

.  New  Vandalla 

Osaffe 

Perfection 

Princess 

Queen 

Sibley's  Best 

Spanish  Nectar 

•Surprise 

Tours'  SuRaH  French,  sucrin  de  Tours) 
Manffo  Melon 


Seeds  from 


Liv 

Hen 

D.of  A... 

Vil 

P.andR. 
Wilson... 
Va'ffh'n.. 

dreg 

Llv 

Bragg,... 
Va'jf  h'n . . 

Liv 

lo.  8.  Co . 

Raw 

Sib 

Wilson.. « 
P.  and  B. 

Vil 

Finch 


First 
bloom. 


July  7. 
July  9. 
July  7. 
July  23. 
July  U. 
July  9. 
July  10. 
July  14. 
July  7. 
July  7. 
July  . 
July  11. 
July  9. 
July  9. 
July  »., 
July  ».. 
July  9.. 
July  9.. 
July   9.. 


First  ripe 
fruit. 


Sept.  10 
Sept  6 
Sept       4 


Sept  8 
Sept  19 
Sept  Sil 
Sept  21 
Sept  ai 
Sept  17 
Sept  17 
Sept  14 
Sept 
Sept 
Sept 
Sept 
Sept 


10 
14 

8 
10 
88 


Sept      10 


Descbipttve  Notes. 

Bcdtimore  Nutmeg.  Plant  vigorous  and  productive ;  stems  run- 
ning 3  to  5  feet ;  fruit  more  or  less  distinctly  oval,  but  sometimes 
nearly  round,  distinctly  ribbed,  the  ribs  mostly  covered  with  a 
dense,  whitish  network,  larger  specimens  7  inches  long,  5  inches 
in  diameter ;  flesh  green,  shading  to  white  at  the  center,  very 
juicy,  sweet  and  pleasant 

The  fruit  of  this  variety  indicated  considerable  mixture  of  the 
seed. 

Emerald  Oreen.  Plant  moderately  vigorous  and  productive; 
•stems  running  about  4  feet;  fruit  roundish  or  slightly  oval, 
distinctly  ribbed,  deep  green,  with  rather  sparse  whitish  network, 
average  samples  about  4  inches  in  diameter  in  both  directions ; 
stem  detaches  at  maturity ;  flesh  orange,  thick,  rich,  sweet  and 
firm,  quality  superior. 
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This  appeared  to  be  a  rather  small  strain  of  the  Christiana. 
Extra  Early  Hackensack.  Plant  vigorous  and  productive ;  stems 
running  4  to  5  feet;  fruit  roundish,  distinctly  ribbed,  strongly 
netted,  yellowish  when  ripe,  well-developed  samples  5  to  ft 
inches  in  diameter;  flesh  pale  green,  very  sweet  and  delicious* 
The  stem  does  not  detach  itself  at  maturity. 

One  of  the  best  of  the  early  large-sized,  green-fleshed  varieties. 

Golden  Perfection.  Evidently  not  adapted  to  our  climate.  The 
vine  made  a  feeble  growth  and  the  foliage  had  an  unhecdthy 
appearance.     Few  fruits  set  and  none  matured. 

Described  and  illustrated  in  Les  Plantes  Potageres,  page  344, 
and  in  The  Vegetable  Garden,  page  336. 

Grand  View.  Plant  very  vigorous  and  productive;  stems 
running  4  or  5  feet;  fruit  roundish,  distinctly  ribbed,  largely 
covered  with  a  whitish  network  over  a  rather  rich  green  ground, 
furrows  whitish  green,  well-developed  samples  5  inches  in 
diameter ;  flesh  orange,  very  rich,  sweet  and  pleasant. 

Honey  Dew  Green  Citron.  This  appeared  much  mixed.  Some 
of  the  fruits  were  very  oblong  oval  and  large  in  size ;  others  were 
small  and  approaching  round ;  flesh  pale  yellow,  moderately  rich, 
sweet 

MiUer's  Cream.  Plant  vigorous  and  very  productive ;  stems 
running  4  to  5  feet;  fruit  regularly  oval,  distinctly  ribbed, 
finely  netted,  greenish  brown  when  ripe;  average  samples  4 
inches  in  diameter,  5  inches  through  the  axis;  flesh  very  rich 
yellow  or  orange,  firm,  extremely  sweet,  rich  and  delicious. 

One  of  the  finest  melons  I  have  tested.  Its  chief  fault  is  that 
it  is  rather  late  in  ripening. 

Miller's  Cream  Nutmeg  was  the  same  as  the  above. 

New  Orange  Cream.  Plant  moderately  vigorous,  productive ; 
stems  running  about  4  feet ;  fruit  roundish,  without  ribs,  pale 
yellow  when  ripe,  thickly  netted,  the  network  colored  like  the 
ground,  well  developed  samples  4  inches  in  diameter;  flesh 
green,  shading  to  whitish  at  the  center,  very  sweet,  and  remark- 
ably high  flavored  for  a  green-fleshed  melon. 

New  Vandalia.  Plant  moderately  vigorous,  productive;  stems 
running  about  4  feet;  fruit  roundish  or  oval,  distinctly  fur- 
rowed, somewhat  netted,  pale  yellow  when  ripe,  average  samples 
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5  inclies  in  diameter,  6  inches  through  the  axis ;    flesh  yery 
pale  green,  rather  lacking  in  sweetness. 

Osage.  Plant  moderately  vigorous,  productive ;  stems  running 
4  to  5  feet;  fruit  roundish  or  short  oval,  distinctly  ribbed, 
larger  sample  6  nches  in  diameter,  7  inches  through  the 
axis ;  flesh  orange,  rich  and  sweet,  firm. 

I  consider  this  a  synonym  of  the  Christiana. 

Perfection.  Plant  moderately  vigorous,  productive;  stems  running 
4  or  5  feet ;  leaves  rather  smaller  than  in  most  other  varieties ; 
fruit  roundish,  distinctly  ribbed,  rather  deep  green,  more  or  less 
densely  netted,  furrows  yellowish  in  the  fully  ripe  fruit,  average 
samples  5  inches  in  diameter ;  flesh  yellow,  combining  the  ten- 
derness and  sweetness  of  the  green-fleshed  with  the  richness  of 
the  orange-fleshed  melons. 

A  superior  variety. 

Princess.  Plant  vigorous,  but  apparently  not  very  hardy 
productive ;  stems  running  about  4  feet;  fruit  roundish  or 
slightly  ^oval,  distinctly  ribbed  with  a  greenish  ground  which 
is  almost  covered  with  a  whitish  network,  well -developed 
samples'  5  to  6  inches  in  diameter;  flesh  orange,  firm,  sweet 
and  rich. 

Queen.  Plant  vigorous  and  productive;  stems  running  4 
feet ;  fruit  roundish,  or  roundish  oval,  yellowish  green  when  ripe, 
with  rather  spare  network,  ribs  very  obscure;  flesh  pale  green, 
shading  to  whitish  at  the  center,  very  tender,  sweet  and  pleasant, 
unexcelled  in  its  clasa 

Sibley's  Best.  Plant  very  vigorous,  more  productive  than  most 
of  the  others  grown ;  stems  running  5  feet ;  fruit  slightly  oblate 
or  roundish,  distinctly  ribbed,  pale  yellowish  green  when  ripe, 
more  or  less  covered  with  network,  average  samples  5  inches 
in  diameter,  4  inches  through  the  axis;  flesh  pale  orange, 
tender,  rich  and  sweei 

Spanish  Nectar.  Plant  moderately  vigorous,  but  apparently  not 
able  to  endure  the  least  cold,  as  the  vines  died  very  early;  moder- 
ately productive ;  stems  about  4  feet  long ;  fruit  oblong, 
distinctly  ribbed,  yellowish  green  when  fully  ripe,  larger  samples 

6  inches  in    diameter,  7    inches    long;    flesh    pale    yellowish 
green,  quality  medium. 
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urprise.  Plant  very  vigorous  and  productive ;  stems  running 
4  or  5  feet,  much  branched ;  fruit  roundish  or  slightly  oblong, 
distinctly  i^bbed,  pale  yellow  when  ripe,  rather  densely  netted, 
well-developed  samples  5  to  6  inches  in  diameter;  flesh  rich 
orange  or  salmon,  firm,  rich,  sweet  and  delicious. 

I  regard  this  as  one  of  the  best 

Tours  Sugar.  Plant  not  vigorous;  stems  about  3  feet  long. 
The  fruits  were  produced  abundantly,  but  did  not  mature  before 
frost ;  in  form  they  were  spherical,  obscurely  ribbed,  densely 
netted,  the  larger  samples  about  4^  inches  in  diameter  and 
had  orange  flesh. 

Described  and  illustrated  in  Les  Plantes  Potageres,  page  340, 
and  in  The  Vegetable  Garden,  pages  331-2. 

Mango  Melon.  This  is  not  a  muskmelon,  though  it  is  apparently 
allied  to  it  It  was  the  same  as  the  "Vine  Peach,"  of  which  seeds 
were  received  from  the  Iowa  Seed  Company  and  appears  to 
resemble,  except  ^in  form  and  color,  the  Sweet  Scented  or  Queen 
Anne's  Pocket  Melon  (French,  Melon  Dudiam),  described  in  Les 
Plantes  Potageres,  page  360,  apd  in  The  Vegetable  Garden,  page 
342.  It  was  tested  for  mangoes  and  pronounced  superior  for  this 
purpose. 

The  Watermelon. 

eeds  of  •  the  following  list  of  watermelons  were  planted  on  the 
same  day  and  in  the  same  manner  as  the  muskmelons.  The 
fruits  of  the  "Chinese"  variety  did  not  mature,  those  of  the 
Apple  Pie  and  Colorado  Preserving  ripened,  but  the  date  could 
not  be  definitely  ascertained.  The  others  were  found  to  be  ripe 
on  the  dates  noted,  though  it  is  probable  that  some  might  have 
been  marked  ripe  at  a  somewhat  earlier  date. 
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Watbrmeix)n — A  Test  of  Vabieties. 


NAMK 


Apple  Pie 

Burpee's  Hanfirarian  Honey. 

Oallfornia 

Ohinese 

Colorado  Preservinfi: 

Green  and  Gold 

Honey 

Jones'  Jumbo 

Jordon's  Gray  Monarch 

Kolb'sGem 

New  Christmas 

Pride  of  Kansas 

Salzer's  Earliest 

Triumph  of  Asia 

Triumph  of  Asia  Improved  . 


Seeds  from 


Liv 

Hal  .... 

Sib 

Va'srh'n 
Wilson. 
Hen.... 
Gresr.... 
Va*«h'n 
Thor.... 
D.  of  A. 
Braffff  . 
Wilson. 
Beyer... 

Liv 

Beyer... 


Fifst  bloom. 


July  16. 
July  u. 
July  17. 

AUR.13. 

July  20. 
July  21. 
July  1«. 
July  16. 
July  i«. 
July  17. 
July  17. 
July  l«. 
July  10. 
July  16. 
July  16. 


First  ripe 
fruit 


Sept 
Sept 


Sept 

Sept  14 

S4^pt  9D 

Sept  14 

Sept  9D 

Sept  96 

Sept  14 

Sept  14 

Sept  90 

Sept  so 


Descriptive  Notes. 

Apple  Pie,  Plant  extremely  vigorous  and  quite  productive,  with 
very  large,  broad-lobed  leaves;  stems    often  running   10  feet 
fruit  spherical,  very  deep  green,  with  irregular  longitudinal  stripes 
and  spots    of  greenish    yellow,    larger    samples    10    inches  in 
diameter.     This  melon  belongs  to  the  citron  class. 

Burpee's  Hungarian  Honey,  Plant  not  very  vigorous  but  quite 
productive ;  stems  about  4  feet  long ;  leaves  narrowly  lobed ; 
fruit  spherical,  deep  green,  sometimes  shading  to  rather  pale  green 
in  places,  larger  samples  6  inches  in  diameter ;  flesh  pale  red, 
very  thick,  juicy,  sweet  and  well  flavored;  seeds  light  brown, 
oblong,  rather  thick,  about  |  of  an  inch  long. 

California,  Plant  moderately  vigorous,  quite  productive ;  stems 
about  -4  feet  long ;  fruit  spherical,  very  deep  duU  green,  scarcely 
mottled  or  penciled,  with  a  slight  bloom,  larger  samples  6  inches 
in  diameter ;  flesh  pale  red,  very  sweet,  juicy  and  pleasant ;  seeds 
chocolate-brown,  mottled  with  yellowish,  oblong,  \  inch  long. 

Chinese.  This  plant  is  not  a  watermelon,  but  the  Wax  Gourd, 
Benincasa  cerifera  Savi ;  described  and  illustrated  in  Les  Plantes 
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Potageres,  page  34,  and  in  The  Vegetable  Garden,  page  271.    The 
fruits  did  not  fully  ripen. 

GoUyrado  Preserving.  Quite  similar  to  the  "Apple  Pie  "  water*" 
melon  or  citron.  The  plant  was  somewhat  less  vigorous,  the 
leaves  rather  narrower  and  the  fruit  a  little  smaller,  which  was 
the  chief  difference. 

Oreen  and  OoUL  Plant  vigorous  and  productive ;  stems  4  to  5 
feet  long;  leaves  rather  broadly  lobed;  fruit  spherical,  deep 
green,  penciled  with  blackish  green  and  mottled  with  yellowish 
spots,  larger  samples  7  inches  in  diameter;  flesh  lemon  yellow 
thick,  juicy  and  pleasant,  but  lacking  in  richness ;  seeds  light 
brown,  with  a  chocolate-colored  ^mark  about  the  suture,  fully 
\  inch  long. 

Honey.  Plant  moderately  vigorous,  very  productive;  stems  2 
to  4  feet  long ;  fruit  spherical,  .shaded  with  irregular  narrow 
stripes  of  deep  green,  and  yellowish  green,  the  whole  surface 
rather  finely  penciled  with  the  two  shades,  well-developed 
samples  about  5^  inches  in^  diameter ;  flesh  creamy  white,  flavot 
very  mild,  delicate  and  pleasant ;  seeds  light  brown,  mottled 
with  chocolate-brown,  almost  black  at  the  apex,  usually  rather 
thick. 

Jones'  Jumbo.  Plant  vigorous,  but  not  productive ;  stems  3  to 
5  feet  long ;  fruits  roundish,  very  dark  green,  more  or  less 
penciled  or  mottled  with  lighter  green,  often  obscurely  striped; 
well-developed  samples  6  inches  in  diameter ;  flesh  pale  red,  very 
sweet  and  high  flavored ;  seeds  white,  with  a  yellowish  spot  on 
each  flat  side,  rather  short  and  broad,  about  ^  inch  long. 

Jordan's  Oray  Monarch.  Plant  vigorous,  very  productive  ;  stems 
about  4  feet  long ;  fruit  short  oval  or  roundish,  greenish  white, 
finely  penciled  and  mottled  with  clear  green;  well-developed 
samples  6  inches  in  diameter,  7  inches  long ;  flesh  pale  red,  crisp, 
sweet  and  pleasant ;  seeds  white,  about  ^  inch  long. 

Kolb's  Oem.  Plant  moderately  vigorous,  productive;  fruit 
roundish  or  very  slightly  oblong,  the  ends  a  little  depressed, 
covered  with  irregular  dark  green  stripes  over  a  whitish  ground, 
the  latter  mottled  with  pale  green,  the  dark  green  and  whitish 
stripes  about  equal  in  width;  flesh  rose,  sweet  and  pleasant;  seeds 
black,  more  or  less  bordered  with  white. 
17 


Digitized  by  VjOOQIC 


180  Bbpokp  of  the  Hobtioulturibt  op  the  . 

New  Ght^tmaa.  Plant  very  vigorous  and  productive;  stems  5 
to  7  feet  long ;  leaves  large  with  rather  broad  lobes ;  fruit  short 
oval  or  roundish,  deep  green,  penciled  and  mottled  with  yellowish 
green,  obscurely  striped ;  well-developed  samples  7^to  8  inches  in 
diameter;  flesh  pale  red,  very  sweet  and  pleasant;  seeds  small, 
pure  white. 

Fride  of  Kansas.  Plant  rather  feeble,  but  very  productive  for  its 
size ;  stems  3,  to  4  feet  long ;  fruit  roundish  or  slightly  oval, 
very  deep  dull  green,  scarcely  penciled,  with  a  rather  thick 
bloom ;  well-developed  samples  7  inches  in  diameter ;  flesh  pale 
red,  very  sweet  and  pleasant;  seeds  finely  mottied  with  choco- 
late and  light  brown,  about  J  inch  long. 

Saber's  Earliest  Plant  healthy  and  hardy  but  not  a  strong 
grower,  productive;  stems  3  feet  long;  fruits  roundish  or  oval, 
color  rather  variable,  in  some  specimens  very  deep  mottled  green, 
ki  others  rather  pale  green  penciled  with  darker,  well-developed 
samples  7  inches  in  diameter;  flesh  pale  red,  very  sweet  and 
pleasant;  seeds  very  dark  chocolate-brown,  approaching  black, 
about  i  inch  long. 

THnmph  of  Asia,  Plant  moderately  vigorous,  productive ;  stems 
8  to  5  feet  long;  fruit  roundish  or  slightly  oval,  very  dark 
mottled  green,  without  stripes,  well-developed  samples  7^  inches 
in  diameter;  flesh  rich  red,  very  sweet  and  pleasant;  seeds 
small,  black. 

Triimph  of  Asia  Improved  Too  much  mixed  for  description. 

Oeba. 
Seeds  of  the  following  named  okras  were  planted  in  the  garden 
Misty  24,  one  row  of  each  twelve  feet  long,  the  rows  three 
and  one-half  feet  apart  As  appears  from  the  table  a  part  at 
least  of  the  pods  matured  on  all,  and  all  were  fit  for  use  before 
the  middle  of  August.  The  plants  of  okra  are  rather  difficult  to 
start  in  the  hot-bed  or  cold-frame,  owing  to  their  liability 
to  damping  ofL  Planted  in  the  open  ground,  however,  they  are 
grown  without  difficulty. 
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NAMB. 


s 


i1 


ImproT«d  Dwsrf  .Qnmx 

Little  Gem 

Hew  Dwarf  Densitgr*  •  •  • 

V«lT«t 

WhiteVelTet 


la.  S.  Go.. 

Drear . . . . 
Thor 


Dreer. 
Hen... 


J«]y  23.. 

July  23.. 

Jvly  2S.. 

July  25.. 
July  2S.. 


July  80. . . 

J11I72B... 
Aii«.  1... 

Aug.  6... 
Aof.  6... 


Sept.  20.. 


(  Before) 
ISept.20$ 

(  Before  }• 
i  Sept  .20) 

Ootia... 

OcLlX... 


PUats  not  nniform,  some  tall, 
othen  short 

y  eiy  dwarf;  plants  vety  nnif orm. 
Yeiy  dwarf,  plantf  vety  uniform. 
Plants  not  uniform  in  heiiht. 
Plants  not  nnif  onn  in  height 


The  Pea. 

The  peas  named  in  the  following  table  were  planted  in  the 
Station  garden  April  25,  one  drill  twelve  feet  long  of  each, 
the  drills  three  and  one-half  feet  apart  The  seeds  were 
placed  about  three  inches  apart  and  covered  one  inch  deep.  All 
of  the  taller-growing  sorts  were  bushed  : 


Digitized  by  VjOOQIC 


132 


BeFOBT  01   THE  HORnOULTURIST  OP  THE 


32  2.23 


a 

SI 

O 


ao^eot-i0t-ooeeoK-oot- 

3   a   S   «'   S   9   ;s   3   8   2   S   9   e   &  a   S  «   t! 


«£3 


§S3§§§liS§ii§Silli 


"sssa 


i  g  §  I  I  S  §  S  i  S  S  g  M  S  g  t  I 


ti^e«t«Cit«^J^t««i«itiCi^i^tc«iti 


i 


*H        Tl        9        iH        «H        S 


tH    «-i    s 


0   9   9    PS 

•-»      Hi      H»      H»      l-»      h^      l-» 


"^    p  9  9    o    0 

h^    h^    i-»    Ha    Hi 


li 


S    S9 


s  8  s  ;;  s 


pppppppppppppppppp 


«      ^      00 
r4      ^      ^ 


s  s 


«       lO       « 

«H       ^       r4 


^     la     00     :• 

r-t      w^      w*      c% 


3g§S§§S§§3|§||||3| 


I 


I 


s 


8 


6 

ad 

525 


o 


s 


QQ 


I 


Digitized  by  VjOOQIC 


New  Yobk  Aobioultdbal  Ezpxboibmt  Station. 


133 


tt     e«     o     t* 

e  s  i  i 


§  i  I  §  §  § 


S  s  §  §  §  S 


ti  tf  tf  «■  ^  «■ 

<  <  <  <   f^  '< 


JK      >•     ^      J5      2J      ^ 

o  3    o  "3   "3    0 

►,     H^      Hj      |-»      H»      l-> 


s  a 


S 


o     ^     o     S      ^ 
0     0      0     fl      d 


•  O  O  O  O  O 

a  c  0  d  0  0 

0  0  0  0  0  0 

»>  H»  Hj  l->  h^  l-» 


8 


"^3    I    E 


^  J  ^ 

w        w         V        Q         9 

cd  5   5    6   oQ    n 


Digitized  by  VjOOQIC 


IM  BeFOBT  op  THB  HOBnOULTUBIST  OF  THB 

As  appears,  the  "  Station,"  a  wrinkled  sort  developed  at  this 
Station,  proved  earliest ;  the  medium  main  crop  from  the  English 
Specialty  and  Novelty  Seed  Company  yielded  the  largest  number 
of  pods  per  plant ;  the  ''  Late,"  firom  the  same  source,  the  largest 
number  of  peas  to  the  pod,  and  Payne's  Conqueror,  from  Hender- 
son, the  largest  yield  of  dry  peas. 

DBsoBipnvE  Notes. 

American  Ohampioru  Height  3  to  3^  feet ;  foliage  rather  pale, 
stipules  rather  large,  much  washed  with  white;  stem  large, 
angular,  little  branched,  nodes  about  3  inches  apart ;  peduncles 
rarely  more  than  2  inches  long ;  pods  not  very  numerous,  often 
in  pairs,  colored  like  the  foliage,  usually  more  or  less  recurved, 
narrowing  gradually  to  the  apex,  3  to  4  inches  long,  |  to  J 
inch  wide,  and  becoming  ribbed  as  they  approach  maturity ; 
peas  6  to  8  in  a  pod  ;  when  ripe  very  large,  strongly  wrinkled, 
green  and  white. 

Blue  Beauty.  Height  20  to  24  inches;  folif^e  rather  pale, 
leaflets  closely  set,  the  upper  ones  a  little  waved,  stipules 
washed  with  white;  stems  strong,  nodes  rarely  more  than  Si 
inches  apart ;  peduncles  slender,  often  3  inches  or  more  long ; 
pods  very  numerous,  usually  in  pairs,  paler  than  the  foliage, 
straight,  plump,  blunt  at  the  apex,  2^  to  3  inches  long,  I  inch 
wide ;  peas  5  to  6  in  a  pod,  closely  set,  squared ;  when  ripe 
small,  smooth,  green  or  spotted  with  white. 

Blue  Wrinkled.  Height  3  to  4  feet;  foliage  compact,  deep 
green,  glaucous,  leaflets  rarely  more  than  4,  much  waved* 
stipules  large,  waved,  washed  with  white;  stem  branched,  nodes 
rarely  more  than  2  inches  apart;  pedimcles  generally  short, 
rather  large ;  pods  not  very  numerous,  often  in  pairs,  moderately 
well  filled,  colored  like  the  foliage,  straight,  very  plump  and  blunt 
at  the  apex,  3  to  3^  inches  long,  f  of  an  inch  wide ;  peas  5  to  7  in  a 
pod,  much  compressed,  i  inch  in  longest  diameter ;  when  ripe  of 
medium  size,  much  wrinkled,  green  and  whitei 

Dwarf  CJiampion  of  England.  Height  2  feet;  foliage  deep 
green,  stipules  much  washed  with  white ;  stem  strong,  with  very 
short  internodes ;  peduncles  remarkably  short,  rarely  more  than 
an  inch  long;  pods  very  numerous,  borne  rather  high  on  thj» 
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stems,  distinctly  paler  than  the  foliage,  usually  in  pairs,  straight, 
Tery  plump,  1^  to  3  inches  long,  f  inch  wide,  not  always  well 
filled,  a  little  depressed  between  the  peas,  apex  not  on  a  line  with 
the  back  of  the  pod ;  peas  3  to  6  in  a  pod,  very  large,  much  com- 
pressed ;  when  ripe,  much  flattened  and  wrinkled,  mostly  white. 

A  productive  variety,  but  the  pods  are  rather  small  for  markei 

Dwarf  Mcdncrop.  Height  20  inches;  foliage  deep  green,  a 
little  waved,  especially  toward  the  top  of  the  plant,  stipules 
large,  much  washed  with  white  ;  stem  very  strong  with  very  short 
intemodes ;  peduncles  rarely  more  than  an  inch  long,  strong, 
often  recurving;  pods  numerous,  often  in  pairs,  a  little  paler  than 
the  foliage,  straight  or  slightly  recurved,  3  to  4  inches  long,  ^  inch 
wide,  ribbed  a  little  as  they  approach  maturity ;  peas  5  to  7  in  a 
pod,  oblong,  flattened,  large;  when  ripe  smooth,  green  and^white. 

Edinbu/rgh  Beauty.  Height  1^  feet ;  foliage  deep  green,  leaflets 
usually  small,  stipules  small,  glaucous,  washed  with  white  ;^stem 
strong,  nodes  rarely  more  than  2  inches  apart ;  peduncles  rather 
slender,  straight,  sometimes  3  inches  long;  pods  numerous,  usually 
in  pairs,  paler  than  the  foliage,  straight,  depressed  between  the  peas, 
H  to  3  inches  long,  i  to  f  inch  wide,  apex  blunt ;  peas  3  to  6  in 
pod,  much  compressed ;  when  ripe  of  medium  size,  much  flattened 
and  wrinkled,  mostly  white. 

Hampden  Earliest  Apparently  a  strain  of  Philadelphia.  For 
description  of  the  latter  see  Eeport  New  York  Agricultural 
Experiment  Station,  1884,  page  248. 

Henderson's  Midsummer,  Height  3  feet;  foliage  deep  green, 
stipules  somewhat  washed  with  white ;  stem  strong,  angular, 
nodes  rarely  more  than  2  inches  apart;  peduncles  usually  a 
little  recurved,  rarely  more  than  2^  inches  long ;  pods  borne  in  the 
greatest  abundance  and  rather  high  on  the  stems,  almost  always 
in  pairs,  decidedly  paler  than  the  foliage,  usually  slightly  recurved, 
2  to  3  inches  long,  f  of  an  inch  wide,  blunt  when  fully  developed ; 
peas  4  to  6  in  a  pod,  slightly  flattened,  compressed,  large ;  when 
ripe  of  medium  size,  much  flattened  and  wrinkled,  white. 

An  excellent  late  variety. 

^Late'*  (from  English  Specialty  and  Novelty  Seed  Company). 
Height  3  to  3i  feet;  foliage  very  deep  green,  slightly  glaucous,  a 
little  waved;  stipules  little  washed  *with  white;  stem  straight,  with 
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short  intemodes,  much  branched  above ;  pods  not  numerous,  single, 
same  color  as  the  foliage,  distinctly  recurved,  narrow,  3  to  4  inches 
long,  f  inch  wide ;  peas  5  to  10  in  a  pod,  much  compressed,  large ; 
when  ripe  rather  small,  wrinkled,  mostly  green. 

Not  sufficiently  productive  to  be  valuable. 

LaxtorCa  Charmer,  Height  4  to  4^  feet ;  foliage  deep  green,  rather 
sparse,  leaflets  small,  sharp-pointed,  stipules  small ;  stem  slender, 
branched  above,  nodes  often  4  inches  apart ;  peduncles  usually  long, 
slender,  straight;  pods  numerous,  very  often  in  pairs,  same  color 
as  the  foliage,  strongly  recurved,  narrow,  much  ribbed  as  they 
approach  maturity,  3  to  3^  inches  long,  ^  of  an  inch  wide ;  peas 
5  to  10  in  a  pod,  much  flattened  by  compression ;  when  ripe  of 
medium  size,  wrinkled,  mostly  white. 

A  very  promising  variety. 

Laxton'8  Evolution.  Height  3  feet;  foliage  deep  green,  strongly 
waved,  leaflets  broad,  stipules  roundish,  large,  little  washed  with 
white;  stem  very  strong,  much  branched  above,  nodes  rarely 
more  than  2  inches  apart;  peduncles  strong,  usually  short  and 
recurved;  pods  numerous,  often  in  pairs,  same  color  as  the 
foliage,  strongly  recurved,  especially  toward  apex ;  peas  6  to  10 
in  a  pod,  much  compressed,  large ;  when  ripe  of  medium  size, 
moderately  wrinkled,  largely  dark  green. 

A  promising  late  variety. 

Long  Island  Mammoth.  Height  3^  to  4  feet ;  foliage  pale  green, 
stipules  large,  strongly  washed  with  white ;  stem  remarkably  lai^, 
nodes  3  inches  or  more  apart ;  peduncles  strong,  usually  recurving, 
about  2  inches  long ;  pods  numerous,  borne  high,  very  often  in 
pairs,  same  color  as  foliage,  recurved,  very  plump,  3^  to  4  inches 
long;  peas  6  to  8  in  a  pod,  oval,  little  compressed;  when  ripe  large, 
scarcely  wrinkled,  green  and  white. 

Mainerop.  Height  4  to  5  feet;  plants  not  spreading;  foliage 
medium  in  shade,  stipules  little  washed  with  white ;  stem  strong, 
nodes  often  4  inches  apart ;  peduncles  slender,  recurved,  often 
3  inches  long;  pods  numerous,  borne  high,  very  often  in  pairs, 
scarcely  paler  than  the  foliage,  a  little  recurved,  2^  to  3  inches 
long,  ^  of  an  inch  wide ;  peas  4  to  6  in  a  pod,  large,  flattened,  little 
compressed ;  when  ripe  much  flattened  and  wrinkled,  green  and 
white. 
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Maud  8.  A  stram  of  Philadelphia. 

McLearia  Little  Oem.  Described  in  Beport  New  York  Agricul- 
tural Experiment  Station,  1884,  page  269. 

Medium  Maincrop.  Height  3^  to  4  feet;  foliage  deep  green, 
stipules  large,  a  little  washed  with  white;  stem  slender,  little 
branched,  nodes  sometimes  4  inches  apart ;  pods  numerous,  borne 
very  high,  same  color  as  the  foliage,  straight  or  slightly  recuryed, 
3  to  3^  inches  long,  f  of  an  inch  wide ;  peas  6  to  9  in  a  pod,  slightly 
compressed ;  when  ripe  large,  flattened  and  wrinkled,  green  and 
white. 

Payne* 8  Conqueror.  Height  5  feet;  foliage  rather  pale,  somewhat 
glaucous ;  stipules  little  washed  with  white ;  nodes  of  stem  some- 
times 4  inches  apart ;  peduncles  recurving,  rarely  more  than  2 
inches  long;  pods  numerous,  borne  rery  high,  yery  often  in  pairs, 
scarcely  paler  than  the  foliage,  straight,  3  to  3]^  inches  long,  f  inch 
wide;  peas  4  to  6  in  a  pod,  large;  when  ripe  yery  large,  much 
flattened  and  wrinkled,  green  and  white. 

A  very  productiye  yariety,  but  too  tall  and  late  to  be  of  much 
yalue  here. 

Sanders'  Marrow.  Height  4^  to  4^  feet;  foliage  deep  green,  yery 
glaucous,  considerably  wayed ;  stipules  much  washed  with  white 
toward  base ;  stem  much  branched  aboye,  nodes  often  3  inches 
apart;  peduncles  generally  recurving,  rarely  more  than  2  inches 
long;  pods  rather  numerous,  borne  high,  usually  in  pairs,  paler 
than  the  foliage,  straight,  3  to  3^^  inches  long,  f  inch  wide,  not  well 
fllled ;  peas  3  to  6  in  a  pod,  large ;  when  ripe  yery  large,  much 
flattened  and  wrinkled,  green  and  white. 

A  good  late  yariety. 

"  Second  Early "  (from  English  Specialty  and  .Noyelty  Seed 
Oompany).  Height  2  feet ;  foliage  deep  green,  considerably  wayed 
toward  the  top,  stipules  large,  yery  glaucous,  washed  with  white ; 
stem  strong,  nodes  rarely  more  than  2^  inches  apart;  peduncles 
strong,  yery  short ;  pods  numerous,  generally  in  pairs,  paler  than  . 
the  foliage,  rather  distinctly  recurved,  3  to  3^  inches  long,  f  inch 
wide ;  peas  6  to  8  in  a  pod,  large,  oblong;  when  ripe  of  medium 
size,  much  wrinkled,  green  and  white. 

Sharp's  Paragon.  Height  4  feet;   foliage  rather  pale,  stipules 
yery  glaucous,  strongly  washed  with  white ;  nodes  rarely  more 
18 
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than  3  inches  apart;  peduncles  usually  less  than2inche9  long; 
pods  not  numerous,  borne  high,  a  little  paler  than  the  foUage, 
straight  or  slightly  recurved,  3^  to  4  inches  long,  f  inch  wide ;  peas 
6  to  8  in  a  pod,  oval,  not  compressed,  when  ripe  large,  wrinkled, 
green  and  white. 

Not  sufficiently  productive  to  be  valuable. 

Sharp* 8  Invincible,  Height  3  feet;  foliage  rather  pale,  stipules 
scarcely  washed  with  white ;  stem  strong,  nodes  very  close,  rarely 
2  inches  apart;  peduncles  rarely  more  than  2  inches  long; 
pods  very  numerous,  very  often  in  pairs,  same  color  as  foliage, 
rather  distinctly  recurved,  3  to  3^  inches  long,  f  inch  wide ;  peas 
6  to  8  in  a  pod,  somewhat  compressed,  rather  large ;  when  ripe  of 
medium  size,  scarcely  wrinkled,  mostly  green. 

A  promising  variety. 

Sharpie  Triumph.  Height  2  feet;  foliage  deep  green,  a  little 
glaucous,  waved  toward  the  top,  stipules  a  little  washed  with 
white;  stem  very  strong,  nodes  close,  rarely  2  inches  apart; 
peduncles  very  short,  rather  strong ;  pods  very  numerous,  often  in 
pairs,  a  shade  paler  than  the  foliage,  more  or  less  recurved,  3^  to 
4  inches  long,  i  to  f  inch  wide ;  peas  6  to  9  in  a  pod,  large,  little 
compressed ;  when  ripe  large,  flattened,  moderately  wrinkled,  green 
and  white. 

Station,  Habit  very  much  like  that  of  Philadelphia ;  pods  not 
very  numerous,  often  in  pairs,  straight,  paler  than  the  foliage ; 
peas  medium  in  size,  compressed  when  full  grown ;  when  ripe 
medium  to  small,  much  wrinkled,  green  and  white. 

Yorkshire  Gem,  Height  2^^  feet;  foliage  deep  green,  glaucous, 
strongly  waved,  stipules  not  washed  with  white ;  stem  strong,  nodes 
very  close,  rarely  2  inches  apart;  peduncles  usually  short  and 
recurved ;  pods  very  numerous,  usually  in  pairs,  a  shade  paler  than 
the  foliage,  straight,  3  to  4  inches  long,  f  of  an  inch  wide ;  peas  6 
to  8  in  a  pod,  large,  compressed;  when  ripe  very  laige,  much 
flattened  and  wrinkled,  green  and  white. 

A  promising  late  variety. 

The  Tomato. 

Seeds  of  the  tomatoes  named  below  were  planted  in  boxes  in 
the  hot-bed  March  23,  and  eight  plants  of  each  transplanted  to  the 
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garden  May  2.    The  plants  were  set  three  feet  apart  in  rows  seven 
feet  apari    The  following  data  were  noted : 

Tomato — A  Test  of  VARiETiEa 


NAMK 


Seeds  from 


First  bloom. 


First  ripe 
fniit 


Amber  Qem 

BsT  State , 

Dwarf  Ohampion. 

Bey's  Klnff  of  the  Earlies, 

Itmotam 

Morning  Star. 

Pri»BeUe. 

SooTffle's  Hybrid 

Tohinteer. 


Sib 

BranTff  . 
Hen.... 
Eley  . . . 
Bailey.. 
Beyer . . 

Thor.... 

Va'urh'n 
Va'Kh'n 


June  18 
June  18 
June  18, 
June  18 
June  IS 
June  18 

June  18, 

June  18 
June  18 


A««.  96 

Auflf.  T 

Auff.  8 

Anff.  4 

July  88 

Auff.  S» 

( Before 
1  Auff.    » 

t  Before 
\  Auff.     96 

Auff.       8 


Descriptivb  NoTEa 

Dwarf  Ghampion.  Plant  vigorous,  dwarf  in  habit,  branches 
reclining  on  the  ground ;  foliage  deep  green,  with  broad,  very 
fliick,  much  blistered,  waved,  coarsely-toothed  leaves;  fruits 
nomerous,  rich  purplish  red,  oblate,  very  regular  and  entirely 
smooth,  average  samples  about  3  inches  in  diameter,  2  inches 
tiirough  the  axis ;  cells  4  or  5 ;  flesh  very  firm,  tender  at  the  center, 
flavor  mild  and  pleasant 

I  regard  this  as  a  distinct  and  valuable  new  variety  which 
Beams  worthy  of  general  introduction. 

Eley^a  King  of  the  Earlies.  Plant  rather  dwarf,  spreading ;  leaf- 
lets rather  narrow,  somewhat  rolled ;  fruits  scarlet,  exceedingly 
numerous,  but  often  quite  irregular  and  corrugated,  oblate,  2  to  3 
inches  in  diameter,  cells  6  to  many;  flesh  soft  and  inferior  in 
quality. 

Ignoium.  The  fruit  of  this  variety  was  somewhat  variable, 
particularly  in  size.  Some  plants  bore  fruit  perfect  in  form,  of 
large  size  and  of  the  finest  quality ;  others  bore  smaller  and  less 
desirable  fruit 

Morning  Star.   Closely  resembles  Mikado,  described  in  our 
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report  for  1887,  page  300.  The  leaves  may  be  a  little  smaller, 
but  no  other  difference  appeared. 

New  Bay  State,  This  appeared  identical  with  the  Livingston's 
Favorite,  grown  in  previous  years  and  described  in  our  report  for 
1887,  page  293. 

Prize  Belle,  Not  distinguishable  from  the  above. 

ScoviUe'a  Hybrid.  Resembled  the  above,  but  the  fruit  was  quite 
variable  and  the  variety  is  evidently  not  fixed. 

Sibley's  New  Amber  Gem.  Doubtfully  distinct  from  the  Golden 
Queen  grown  in  1887,  seed  from  Thorburn,  described  in  report 
for  1887,  page  297. 

Volunteer.  Doubtfully  distinct  from  the  Livingston's  Favorite. 
The  fruits  may  be  slightly  thicker,  but  I  am  not  certain  of  this. 
Li  quality  it  is  unsurpassed. 

THE  STATION  ARBORETUM. 

A  portion  of  the  farm  bordering  the  brook  on  each  side,  either 
lies  too  low,  or  is  too  undulating  to  be  available  for  profitable 
cultivation.  As  the  soil  of  this  area  is  well  adapted-  to  the  growth 
of  trees  and  lies  convenient  both*  to  the  highway  and  to  the 
Station  buildings,  it  was  thought  that  possibly  the  wisest  purpose 
to  which  it  could  be  devoted  would  be  to  plant  it  out  with  a 
collection  of  species  and  varieties  of  ornamental  and  forest  tree& 
The  area  includes  about  seventeen  acres,  and  while  this  is  insuffi- 
cient for  an  extensive  collection,  it  will  nevertheless  a£ford  room 
for  one  specimen  each  of  nearly  all  the  species  and  varieties  now 
grown  in  this  country.  Through  the  generous  assistance  of 
several  nurserymen  of  Geneva*  123  specimens  were  planted  out 
the  past  season,  all  of  which  were  donated  to  the  Station,  and  it 
is  proposed  to  extend  the  list,  as  means  permit,  until  the  ^ound 
is  all  occupied,  allowing  of  course  sufficient  room  for  the  full 
development  of  each  specimen  and  for  convenient  walks   and 


*  The  Station  acknowledges  its  indebtedness  to  Messrs.  Selover  & 
Atwood,  R.  G.  Chase  &  Co.,  W.  &  T.  Smith,  T.  C.  Maxwell  &  Brothers, 
Bronson  &  Hopkins,  Sears,  Henry  &  Co.  and  Merrell,  Anthony  &  Co.  for 
assistance  in  starting  our  arboretum.  But  for  the  aid  kindly  furnished 
us  by  these  gentlemen  it  would  have  been  necessary  to  postpone  the  work 
for  at  least  a  year. 
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diiyea    It  is  hoped  tliat  in  the  course  of  a  few  years  this  area 

will  form  one  of  the  most  attractive  and  instmctiye  features  of  the 

Station  farm. 

The  following  list  includes  the  trees  planted,  out  to  date.^For 

the  nomenclature  I  have  had  to  depend  largely  upon  nursery 

catalogues,  though  the  catalogue  names  have  been  compared  with, 

and  so  far  as  possible  verified  by  the  names  employed  in  the 

Illustrated  Dictionary  of  Gardening  and  Dr.  Gray's  Field,  Forest 

and  Garden  Botany. 

Dboiduous  Trees. 

Acer  campeatre — English  or  cork-barked  maple. 


Colchicum  rubrum  or  luteum  —  Red  Colchicum  maple. 

. dasycarpum — White  or  silver-leaved  maple. 

Wierii  Icudniatum — Weir's  cut-leaved  silver  maple. 

Pennsylvanicum  —  Striped-barked  maple. 

plcUanoidea — Norway  maple. 

Bietenbachi — Bietenbach's  Norway  maple. 

Pseudo  Platanus  -r-  Sycamore  maple. 

purpurewm  —  Purple-leaved  sy camore^aple. 

8<iccharinum  —  Sugar  or  rock  maple. 

^8culu8  flava — Yellow  horse-chestnut. 

Hippocastanum  —  Common  horse-chestnut 

(Jha  fiore  pleno  —  Double  white-flowered  horse- 
chestnut 

rubicunda  —  Bed-flowering  horse-chestnut 


Pavia  ?  —  Dwarf  horse-chestnut 


Alnua  glutinosa — European  alder. 

laciniata  —  Out-leaved  alder. 

laciniata  imperialis  —  Imperial  cut-leaved  alder» 

Betula  alba  —  European  white  birch. 

laciniata — ^,  Cut-leaved  birch. 

pendula  laciniata — Cut-leaved  weeping  birch. 

pendvla  elegans. 

purpurea  —  Purple-leaved  burch. 

Gaidlpa  bignonioides.  « 
epeciosa. 


Kcemp/erL 

Teas'  Japanese  hybrid. 


Cerasw  avium  fiore  alba  plena — Large  double-flowering^oherry. 
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GercLsua  pumila  pendula — Dwarf  weeping  cherry. 
Oersis  Oanaderms — American  Judas  tree. 

Japonica — Japan  Judas  tree. 

Cratcegus  OxycaxUha — English  hawthorn. 

coccinea  Jlore  pleno — Double  scarlet  thorn. 

;  Jlore  pleiio  Paulii — Paul's  double  scarlet  thorn. 

Fagu8  aylvatica  —  European  beech. 

heterophyUa — Fern-leaved  beech. 

pendvla  —  Weeping  beech. 

purpureqL  —  Purple-leaved  beech. 

Idciniata  —  Cut-leaved  beech. 

Fraxinvs  Americana — White  ash. 

eocceUior  —  European  ash. 

aurea  —  Golden-barked  ash. 

avo'ea  pendtUa — Golden-barked  weeping  ash. 

myrtifolia — Myrtle-leaved  ash. 

pendula  —  Weeping  ash. 

variegata  —  Yariegated-leaved  ash. 


axyphyUa  parvifolia — Lentiscus-leaved  ash. 


Oymnocladua  Ganaderms  —  Kentucky  coffee  tree. 
Labwmum  vulgare  —  English  laburnum. 

Alpina — Scotch  laburnum. 

Larix  Ewropcea — European  larcL 

Lvquidamber  stryaciflua — Sweet  gum  or  liquid  amber  tree. 

Liriodendrpn  tuMpi/era  —  Tulip  tree. 

Magnolia  acuminata  —  Cucumber  magnolia. 

Lennei — Lenne's  magnolia. 

purpurea'—  Purple  magnolia. 

Soulangeana — Soulange's  magnolia. 

specioaa  —  Showy-flowered  magnolia. 

Umbrella  —  Umbrella  magnolia. 

Also  two  Chinese  sorts,  unnamed. 

Negundo  aceroides  —  Ash-leaved  maple  or  box-elder. 

Persica  vulgaris  Jlore  rosea  plena — Double-flowering  red  peach. 

1  *opulus  alba  —  Silver-leaved  poplar. 

BoUeaiUL 


halsamijera — Balsam  poplar. 

Carolina — Green-leaved,  or  Carolina  poplar. 

dilUata  —  Lombardy  poplar. 
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Popuhis  grandidentata  penckUa  —  Weeping  tooth-leaved  poplar. 

moiiilifera  (xwrea  Van  GeertiL 

Prunua  miensis  Jlore  plcTio? — Chinese  double-flowering  cherry. 
PyruB  Americana  nana — Dwarf  mountain  ash. 

axicuparia — European  mountain  ash. 

penckUa  —  Weeping  mountain  ash. 

querci/olia  —  Oak-leaved  mountain  ash. 

kybrida  —  Hybrid  mountain  ash. 

malvs  pendula —  "Elise  Rathke,"  new  German  weeping 

apple. 
spectabUia  Jlore   alba  plena  —  Chinese    double    wliite- 

flowering  crab. 

Jlore  rosea  pleno — Chinese  double  rose-flowering 

crab. 
Querciis  alba — White  swamp  oaL 

cocdnea  —  Scarlet  oak. 

macrocarpa — Burr  or  mossy-cup  oaL 

RobvT  —  English  oaL 

peduncylaia  concordia — (golden  oak. 

SaUebima  adiantifcUa — Ginkgo  tree. 

Salix  Babylonica  —  Babylonian  or  weeping  willow. 

Oaprea  pendula — Kilmarnock  weeping  willow. 

phyUdfoUaf — ^Bed-twig  wiUow. 

purpurea  pendula — New  American  willow. 


"jrosmarinifoUa — Bosemary  willow. 

-  inmtTia^ts-^  Osier  willow. 

-  Comewell  willow. 


Tilia  Americana — American  linden  or  basswood. 

'  Europcea  —  European  linden. 

'  aWa  —  Silver-leaved  linden. 

laciniata  —  Fern-leaved  linden. 

rubra  —  Bed-twigged  European  linden. 

Ulmua  Americana — American  white  or  weeping  elm. 

campeatris  —  English  elm. 

siricta  pwrpwrea — Purple-leaved  English  elm. 

Uhmus  DovcbL 

Montana — Scotch  or  wychelm. 

Gamperdown  pendula — Camperdown  weeping  elm. 


auberoaa — English  cork-barked  elm. 
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EVSBQBEEN  TbEES. 

Abies  balsamea  —  Common  balsam. 

Canadensis  —  Hemlock  spruce. 

excdsa  —  Norway  spruce. 

Cuprtssus  Lawsoniana  —  Lawson's  cypress. 
Juniperus  Virginiana  —  Red  cedar  or  satin. 
Pinvs  Austriaca  —  Austrian  pine. 

Strobus — White  pine. 

sylvestris  —  Scotch  pine. 

Taxus  baccata  —  English  yew. 

elegantissima  —  Beautiful  variegated  yew. 

erecta — Erect  yew. 

Thuja  occidentalis  —  American  arbor  vitae. 

compa^ia  —  Parson's  arbor  vitae. 

ericoides — Heath-leaved  American  arbor  vitsB. 

Hoveyi — Hovey's  golden  arbor  vitse. 

globosa  —  Globe-headed  arbor  vitae. 

pyramidaUs — Pyramidal  arbor  vitaB. 

Siberica —  Siberian  arbor  vitae. 

orientalis  Tariarica  —  Tartarian  arbor  vitae. 


EXPERIMENTS  WITH  INSECTICIDES. 

Applications  for  the  codling  moth. 

Potassium  sulphide  for  insects. 

Applications  for  the  cabbage  maggot. 

Experiments  with  kerosene. 

The  bean  plant  as  a  repellant    for    the    striped    cucumber 

beetle. 

The  turnip  flea-beetle. 

A  trial  of  hose  nozzles. 

An  experiment  with  home-grown  pyrethrum. 

Summary. 

Applications  fob  the  Codung  Moth. 

Three  arsenical  poisons  were  tested  for  the  codling  moth, 
Oarpocapsa  pomondla  (Linn),  viz.:  Paris  green,  London  purple 
and  the  *'  Zoektein  poison."*  The  last  named  is  a  waste  product 
sent  to  the  Station  for  trial  by  the  *' Zoektein  Company/'  of 

*  The  ''Zoektein  poison  "  was  also  tested  in  1887,  for  details  of  whioli  see 
Report  New  Tork  Agricultural  Experiment  Station  for  1887,  pp.  98-99. 
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Albany,  N.  Y.  It  appeared  to  consist  largely  of  arsenic  and  was 
solnble  in  water  to  about  the  same  extent  as  the  common  white 
arsenic  of  commerce. 

•  The  experiment  was  made  on  ten  large  trees*  of  the  Fall  Pippin 
apple,  the  sprayings  being  made  upon  one-half  of  each  tree,  the 
other  half  being  left  unsprayed  as  a  check.  Four  of  the  trees 
were  sprayed  with  Paris  green  in  water  at  the  rate  of  an  ounce  to 
ten  gallons,  three  with  London  purple  at  the  same  rate  and  three 
with  the  "  Zoektein  poison "  at  the  rate  of  an  ounce  to  twenty 
gallons.  The  first  spraying  was  made  June  5,  at  which  time 
the  young  fruits  were  about  the  size  of  huckleberries.  Other 
sprayings  were  made  June  16,  June  27  and  July  2. 

September  21  to  24  the  wind-falls  under  the  sprayed  and 
nnsprayed  portions  of  the  trees,  with  a  few  of  the  picked  fruits, 
were  examined  for  injuries  from  the  codling  moth.  It  appeared 
that  the  picked  fruits  contained  very  few  larvae  except  those  of 
flie  second  brood  of  moths,  for  which  the  eggs  had  probably  been 
deposited  too  late  to  be  much  affected  by  the  sprayings.  The 
examination  was,  therefore,  confined  chiefly  to  the  wind-falls.  The 
results  secured  were  as  follows : 


Number 
of  fruits 
exam  In  od. 

Per  cent 
infested. 

Treated  with  Paris  nrreen 

(  Sprayed  part 

(  Unsprayed  part. . . . 

847 
365 

13.26 

62.68 

Per  cent  io  favor  of  sprayed 'part. 



39  42 

Sprayed  part 

Unsprayed  part.... 

TnBted  with  London  narole 

493 
413 

23.63 

29.30 

Per  cent  in  favor'of  sprayed  part 

5.77 

Sprayed  part 

Unsprayed  part.... 

Treated  with  "Zoektein  poison" 

294 
112 

9.29 

38.39 

Per  eent  in  fayor  of  sprayed  part. 

29  17 

•  The  trees  treated  were  the  same  ones  as  were  treated  for  the  apple 
scab,  as  described  in  the  article  on  "Experiments  with  Fungicides,'*  the 
poisons  being  added  to  the  same  water,  and  the  two  substances  applied  at 
the  same  time.  The  Paris  green  was  applied  with  soda  hyposulphite,  the 
London  purple  with  potassium  sulphide  and  the  "Zoektein  poison  **  with 
calcium  sulphide. 

19 
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It  appears  that  in  this  trial  the  Paris  green  was  most  effectual, 
and  the  "  Zoektein  poison  "  next  The  foliage  of  the  trees  treated 
with  the  latter  blackened  somewhat  after  the  spraying,  probably 
due  to  the  dissolved  arsenic.  A  similar  effect  was  observed  last, 
season  when  the  solution  was  applied  at  double  the  concentration. 
It  would  have  to  be  diluted  still  more  before  it  may  be  safely 
used. 

The  wide  variation  in  the  percentage  of  infested  fruits  in  the 
onsprayed  parts  of  different  trees  suggests  that  the  more  common 
method  of  using  check  trees  for  comparison  with  treated  trees 
may  be  quite  unreliable.  ^z^^     -'  "'^  '   *-^ 

The  trees  used  were  considered  the  best  ones  available  for  the 
experiment  Unfortunately  they  did  not  yield  a  good  crop  of 
fruit  The  numbers  presented  are  too  small  to  make  the  experi- 
ment conclusive,  but  the  results  have  a  value  as  furnishing  addi- 
tional data  upon  this  important  subject. 

Potassium  Sulphide  for  Insects. 

For  the  Currant  Worm. 

As  noted  in  the  article  on  "Experiments  with  Fungicides,"  in 
this  report,  potassium  sulphide  when  used  as  an  application  for 
the  gooseberry  mildew  appeared  to  materially  diminish  the  injury 
wrought  by  the  currant  worm,  Nematus  ventricosus  Klug.  The 
moment  the  spraying  commenc5ed  upon  a  bush,  all  the  worms 
feeding  upon  it  dropped  to  the  ground  as  if  paralyzed.  The 
solution  did  not,  however,  appear  to  be  fatal  to  them,  as  they  soon 
recovered  their  activity  and  disappeared.  The  sequel  showed 
that  they  did  not  return  to  the  sprayed  bushes  to  any  great. 
extent  At  least  these  seemed  to  suffer  no  injury  from  the  worms, 
while  the  unsprayed  rows  adjoining  were  nearly  defoliated  by 
them,  although  these  rows,  in  common  with  the  sprayed  ones,  liad 
received  at  least  two  applications  of  an  arsenical  poison. 

For  the  Codling  Moth 

The  observation  noted  above  with  reference  to  the  currant 
worm  suggested  the  question  if  the  potassium  sulphide  had  not 
also  proved  beneficial  in  repelling  the  codling  moth  on  the  trees 
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upon  which  it  was  used  as  a  preyentiye  of  apple  scab.    A  careful 

examination  was  therefore  made  in  the  case  of  the  crab  apple 

tree  mentioned  in  the  article  on  "  Experiments  with  Fungicides," 

with  reference  to  the  relative  injury  from  the  moth  on  the  sprayed 

and  unsprayed  parts.    The  results  were  purely  negative.     More 

fruits  were  found  to  be  infested  on  the  sprayed  portion  of  the  tree 

than  on  the  other. 

Fcfr  the  Cabbage  Maggot 

At  the  suggestion  of  State  Entomologist  Lintner,  potassium 
sulphide  was  tested  for  the  cabbage  maggot,  larva  of  Anthomyia 
Brasaicce  (Bouche).  An  ounce  of  it  was  dissolved  in  a  gallon  of 
water  at  a  temperature  of  about  lOO"^  F.,  and,  when  cold,  two 
teaspoonfuls  of  the  solution  were  poured  about  the  stem  of  each 
plant.  The  first  application  was  made  May  5,  which  was  before 
the  plants  had  manifested  any  injury  from  the  maggot  At  th^ 
s  rength  the  plants  appeared  to  suffer  somewhat,  hence  the  later 
applications,  made  May  21  and  June  5,  were  reduced  to  one-fourth 
o  an  ounce  to  the  gallon,  and  about  a  gill  of  the  liquid  was  poured 
about  each  plani  On  June  6  examination  showed  that  the  plants 
were  suffering  from  many  live  maggots,  and  there  were  no  indica- 
tions that  the  treatment  has  caused  any  diminution  in  the  number. 

We  may  conclude,  therefore,  that  while  potassium  sulphide 
may  have  no  value  as  a  preventive  of  injury  from  the  codling 
moth  or  cabbage  maggot,  its  value  as  a  fungicide  for  the  goose- 
berry mildew  is  enhanced  by  the  fact  that  it  acts  as  a  more  or  less^ 
complete  repellant  for  the  currant  worm. 

Othbb  Appmoations  for  the  Cabbage  Maggot. 

^Besides  the  test  for  the  cabbage  maggot  noted  in  the  preceding 
paragraph,  trials  were  made  with  common  salt  in  solution  at  the 
rate  of  four  ounces  to  the  gallon,  McDougall's  sheep  dip  diluted 
with  five  parts  of  water,  the  "  Zoektein  poison  "  at  the  rate  of  an 
ounce  to  five  gallons  and  kerosene  used  in  its  pure  state.  The 
results  were  negative  so  far  as  their  practical 'value  is  concerned. 
The  first  produced  no  visible  effect,  the  second  apparently  failed 
to  injure  the  insects,  but  was  fatal  to  the  plants,  while  the  third 
and  fourth  were  fatal  to  both. 
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Experiments  with  Eerosei^. 
In  Its  Pure  State, 

Strange  to  say,  kerosene  in  its  pure  state  appears  entirely  harm- 
less to  certain  plants,  while  it  is  fatal  to  others.  I  was  surprised 
to  learn  that  florists  sometimes  use  it  for  ridding  the  coleus  from 
the  mealy  bug,  Dactyhpiua  adonidum  Linn.,  and  Mr.  Hunn  has 
tested  it  for  this  purpose  in  the  Station  green-house  with  yery 
satisfactory  results.  Although  the  coleus  does  not  appear  to  be 
particularly  hardy,  a  plant  of  the  Verschaffeltii  variety  was 
sprayed  with  pure  kerosene  to  such  an  extent  that  the  foliage  and 
stem  were  thoroughly  covered  with. the  liquid  without  any  injuri- 
ous effect  ensuing.  This  suggested  a  series  of  trials  with  pure 
kerosene  for  insects  on  out-of-door  plants.  Accordingly,  on  June 
6,  tests  were  made  with  it  upon  the  foliage  of  the  rose,  grape, 
peach,  currant,  gooseberry,  potato,  tomato  and  pea,  and  the  appli- 
cations were  repeated  once  a  week  on  most  of  these  plants  for 
several  consecutive  weeks.  The  oil  was  in  every  case  sprayed 
upon  the  plants  with  the  atomizing  bellows.  The  potato  and 
tomato  foliage  were  quite  unable  to  endure  a  single  application ; 
that  of  the  gooseberry  shriveled  slightly  under  a  copious  spraying, 
but  that  of  the  rose,  grape,  peach  and  pea  endured  repeated 
sprayings  without  apparent  injurious  effect  The  kerosene  proved 
a  most  effectual  destroyer  for  the  rose-leaf  hopper,  Tettigonia'Tosm 
Harris,  that  so  often  infests  the  leaves  of  roses. 

It  must  not  be  understood,  however,  that  the  use  of  pure 
kerosene  is  here  recommended  for  general  use  as  an  insecticide 
upon  any  plants.  The  facts  are  given  merely  as  suggestions 
which  may  lead  to  valuable  results  through  further  and  more 
elaborate  experiments  conducted  hereafter. 

Kerosene  Atomized  with  Water. 

The  success  that  has  been  so  largely  claimed  for  the  kerosene 
emulsion  suggested  the  question  if  kerosene  might  not  be  so 
atomized  with  water  by  means  of  special  apparatus  that  the 
dilution  accomplished  by  the  emulsion  would  be  practically 
attained.  The  water  and  oil  added  with  the  emulsion  probably 
evaporate  from  the  foilage  soon  after  the  application,  leaving  only 
the  soap.    It  would  appear  entirely  possible  then,  that  if   the 
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water  could  be  as  intimately  commingled  with  the  oil  during  the 
process  of  application  as  is  accomplished  in  the  emulsion,  the 
same  end  would  be  attained  without  the  annoyances  incident  to 
forming  and  applying  the  emulsion,  which  are  by  no  means  incon- 
siderable. 

Experiments  in  this  direction  were  carried  far  enough  to  show 
that  there  are  no  mechanical  difficulties  in  the  way  of  atomizing 
kerosene  and  water  at  the  same  operation.  To  the  Woodason 
atomizing  bellows  a  small  cup  was  attached  directly  in  front  of 
the  fount  for  holding  the  liquid  to  be  atomized.  From  this  cup 
a  very  slender  copper  tube  was  passed  through  the  side  of  the 
fount  where  it  entered  the  larger  tube  that  conducts  the  liquid 
from  the  fount  to  the  mouth  of  the  bellows.  It  then  curved 
upward,  passitig  through  the  center  of  this  tube  as  far  as  the 
mouth  of  the  bellows,  where  both  came  to  an  end  at  the  same 
point  Kerosene  was  then  placed  in  the  added  cup  and  water  in 
the  fount  On  working  the  bellows  the  liquids  are  atomized 
together.  The  proportion  of  kerosene  emitted  will  depend  upon 
the  relative  diameters  of  the  two  tubes,  but  it  may  also  be  regu- 
lated by  the  relative  depths  of  the  liquid  in  their  respective  founta 

A  better  way  would  be  to  use  but  a  single  fount  and  to  divide 
this  into  two  parts,  one  for  kerosene  and  the  other  for  water. 
This  would  permit  the  mouth  of  the  bellows  to  be  brought  nearer 
to  the  plant  to  be  atomized. 

This  apparatus  was  used  on  many  plants  in  the  green-house 
for  the  mealy  bug  and  scale  insect  with  excellent  success. 
It  was  also  used  for  the  aphis  on  the  apple  and  for  the  leaf- 
hopper  on  the  rose.  For  these  it  was  eflfective  so  far  as  the  insects 
were  within  reach,  though  in  one  case  when  used  on  the  apple 
tree  the  foliage  was  somewhat  injured.  In  a  single  test  for  the 
potato  beetle  it  did  not  kill  all  of  the  insects.  The  susceptibility 
of  the  potato  plant  to  injury  from  kerosene  renders  W  \  method 
of  treatment  for  the  potato  beetle  of  very  doubtful  value. 

The  Bean  Plvnt  as  a  Repellant  for  the  Striped  Cucumber 
«r  Beetle. 

Early  in  the  present  year  an  item  was  circulated  in  the  agricul- 
tural press  to  the  effect  that  common  garden  beans  planted  with 
the  seeds  of  melons  and  other  cucurbits   had  in  certain  cases 
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proved  a  very  simple   and    effective  means    for  repelling   the 

striped  cucumber  beetle  Diabrotica  vittata  (Fabr.).    The  experiment 

was  tried  on  quite  an  extensive  scale,  but  the  results  showed  the 

expedient  to  be  at  best  of  doubtful  value.     The  attacks  of  the 

cucumber  beetle  were  not  serious  at  this  Station  the  past  season, 

but  many  of  the  insects  were  found  in  immediate  proximity  to  the 

bean  plants. 

The  Turnip  Flea-Beetle. 

For  a  note  in  relation  to  a  method  of  protecting  the  cabbage 
plants  from  the  turnip  flea-beetle,  Pkyllotreta  striolaia  (Fabr.),  see 
article  on  The  Cabbage,  in  this  report 

A  TiUAL  OP  Hose  Nozzles. 

The  importance  of  some  efficient  spraying  apparatus  for  dis- 
tributing insecticides  is  becoming  more  and  more  appreciated  by 
gardeners  and  fruit  growers.  As  the  success  of  any  apparatus 
depends  largely  upon  the  nozzle  used  for  distributing  the  liquid, 
and  as  several  different  forms  of  this  necessary  appurtenance  have 
recently  been  placed  upon  the  market,  it  was  thought  advisable 
to  make  a  comparative  test  of  the  kinds  that  have  been  specially 
recommended  for  insecticide  work. 

The  Climax  nozzle,  furnished  by  the  Nixon  Nozzle  and  Machine 
Company,  of  Dayton,  Ohio,  forces  the  stream  through  a  disk  of 
brass  wire  cloth,  which  breaks  the  jet  into  a  spray  of  which  the 
fineness  is  made  adjustable  by  varying  the  mesh  of  the  wire  cloth. 
Where  a  sufficient  head  of  water  is  available,  this  nozzle  is  capa- 
ble of  making  a  finer  spray,  considering  its  volume,  than  -any  other 
I  have  tested.  For  trees  of  medium  size  it  must  be  regarded  as 
one  of  the  best.  By  removing  the  section  containing  the  wire- 
cloth  disk,  it  throws  a  constant  stream  and  m^y  be  used  as  an 
ordinary  hose  nozzle. 

Three  forms  of  nozzles  were  tested  that  are  designed  to  furnish 
a  spray  which  may  be  adjusted  to  suit  all  kinds  of  work.  One  of 
these  was  the  "  Graduating  Spray  "  nozzle,  sold  by  the  Field  Force 
Pump  Company,  of  Lockport,  N.  Y.  The  other  wfcwo  wjsre  the 
"  Lowell  Improved  Spray  Nozzles,"  Nos.  1  and  2,  received  from 
Mr.  A.  Hallowell,  Lowell,  Mass.  For  producing  a  moderately  fine 
spray,  and  especially  one  that  is  projected  to  a  considerable  dis- 
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tanoe,  all  of  these  worked  well.  Two  of  them,  however,  viz.,  the 
first  named  and  the  No.  2  Lowell  Improved,  did  not  appear  well 
adapted  to  create  a  fine  and  uniform  spray.  The  difficulty 
appeared  to  arise  from  a  mechanical  defect  in  their  manufacture, 
owing  to  which  the  stream  when  made  very  thin  would  hot 
emerge  from  the  whole  circumference  of  the  disk  at  once.  The 
No.  1  did  not  show  this  difficulty  and  was  capable  of  producing 
all  gradations,  from  a  very  fine  spray  to  a  simple  jet 

It  seems  to  me  doubtful  if  any  of  the  nozzles  here  mentioned 
is  superior  for  use  on  high  trees  to  the  "Boss"  nozzle,  mentioned 
in  a  previous  report* 

An  Experiment  With  Home-Grown  Pyrethrum. 

Seeds  of  Pyrethrum  roseum,  the  plant  from  which  the  so-called 
Persian  or  Dalmatian  insect  powder  is  manufactured,  were  a  few 
years  since  quite  extensively  distributed  by  the  .Department  of 
Agriculture  for  trial  in  various  parts  of  our  country.  The  reports 
of  the  Department  do  not  indicate  that  much  attention  was  paid 
to  them  by  the  recipients.  A  package  of  seed  from  this  source 
was  received  by  this  Station  and  planted  in  the  spring  of  1887. 
The  plants  did  not  bloom  the  first  season  and  were  counted  as  a 
failure.  Contrary  to  expectations,  however,  they  endured  the 
winter  without  apparent  harm,  and  early  in  the  spring  started  a 
vigorous  growth,  which  was  soon  followed  by  a  profuse  crop  of 
blossoms. 

It  has  been  stated  t  that  this  plant,  when  grown  in  America, 
has  been  found  to  possess  little  of  the  poisonous  property  that 
renders  it  valuable  as  an  insecticide.  In  order  to  test  the  truth  of 
this  statement,  a  quantity  of  the  unopened  blossoms  was  gathered 
and  dried  in  a  shaded  part  of  the  office,  after  which  they  were 
pulverized  in  a  mortar.  The  strength  of  the  powder  as  compared 
with  samples  of  Buhach,  an  insecticide  made  from  another  species 
of  Pyrethrum  grown  in  California,  was  then  tested  by  putting  two 
grams  of  each  in  a  large  fruit  jar,  introducing  live  flies  into  the 
jars  and  noting  the  time  required  for  the  insects  to  become  para- 
lyzed.   In  seven  trials,  the  flies  placed  in  the  jar  containing  the 


•See  Report  New  York  Agricultural  Experiment  Station,  1885,  page  219, 
t  Revue  Horticole,  1888,  page  148. 
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home-grown  powder  fell  first  four  times ;  those  in  the  one  con- 
taining the  Buhach  twice,  and  in  the  other  trial  both  fell  together. 
It  should  be  said  that  the  Buhach  powder  used  was  taken  from  a 
box  that  had  been  purchased  some  months  before,  from  the  New 
York  agent  of  the  Buhach  Producing  and  Manufacturing  Com- 
pany, and  that  had  been  opened,  but  the  cover  fitted  tightly  and  I 
do  not  know  that  it  had  ever  been  left  off  for  any  length  of  time. 
The  sample  used  was  undoubtedly  pure,  but  had  probably  lost 
some  of  its  original  strength.  Its  odor,  however,  indicated  that 
it  was  still  in  good  condition.  On  the  other  hand  the  Buhach  was 
undoubtedly  ground  much  finer  on  the  average  than  the  home- 
made powder.  The  latter  was  of  a  light-brown  color,  and  its  odor 
reminded  one  somewhat  of  that  of  the  may  weed,  Marata  cottda, 
being  quite  distinct  from  that  of  the  Buhach. 

The  plants  of  Pyrethrum  roseum  mentioned  above  continued  to 
blbssom  abundantly  for  several  weeks,  and  would  possibly  have 
yielded  more  flowers  than  they  did  had  none  been  permitted  to 
form  seed.  At  date  (November  5)  they  are  still  alive  and  appar- 
ently in  excellent  condition,  each  having  a  large  tuft  of  foliage 
which  is  still  fresh.  The  flowers,  which  are  very  showy  and  of 
various  colors,  were  much  admired  by  visitors.  Indeed,  the  plant 
is  well  worth  growing  for  the  beauty  of  its  blossoms  alone. 

Summary. 

♦  In  a  limited  trial  Paris  green  was  more  effectual  than  the 
"  Zoektein  poison  "  or  London  purple  as  a  preventive  from  injury 
by  the  codling  moth. 

Potassium  sulphide  has  some  value  as  a  preventive  of  injury 
from  the  currant  worm. 

Kerosene,  used  in  its  pure  state,  was  not  injurious  to  the  foliage 
of  some  plants,  as  the  coleus  and  rose,  while  it  was  fatal  to  that 
of  others,  as  the  tomato  and  potato. 

Kerosene  may  be  successfully  atomized  with  water  by  means  of 
of  simple  apparatus.  Its  value  as  an  insecticide  when  applied  in 
this  way  was  not  definitely  settled. 
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EXPEBIMENTS  WITH  FUNGICIDES. 

Potassium  sulphide  for  the  gooseberry  mildew. 
Potassium  sulphide   contrasted  with  soda  hyposulphit-e  and 
calcium  sulphide  for  the  apple  scab. 

Potassium  Sulphidb  for  the  Gooseberry  Mildew. 

At  the  suggestion  of  Dr.  J.  C.  Arthur,*  formerly  botanist  to  the 
Station,  a  series  of  trials  was  made  with  potassium  sulphide  as  a 
preventive  of  injury  from  the  disease  of  the  gooseberry  plant 
commonly  known  as  "  mildew,**  and  due  to  a  fungus  parasite  known 
to  science  as  Sphoerotheca  Morsuvce  B.  and  C.  The  substance  was 
applied  in  solution  at  the  rate  of  one-half  and  one-fourth  ounce  to 
the  gallon  respectively,  commencing  May  3,  or  as  soon  as  the 
leaves  had  begun  to  expand,  and  the  application  was  repeated 
after  every  hard  rain  until  July  24,  nine  sprayings  having  been 
made  in  all.  The  experiment  was  made  upon  a  row  of  the  Industry 
gooseberry  containing  five  plants,  and  upon  a  plat  of  seedlings 
numbering  282  plants. 

•Toward  midsummer  the  effect  of  the  spraying  became  dis- 
tinctly visible  in  the  deeper  green  foliage  and  more  rapid  growth 
of  the  treated  plants.  On  June  23  the  two  plants  of  the  Industry 
gooseberry  that  received  the  sprayings  were  noted  as  being 
entirely  free  from  mildew,  with  the  exception  of  a  trace  of 
it  observed  on  a  single  fruit,  while  the  three  not  treated  were 
quite  badly  affected.  The  fungus  appeared  as  a  downy  coating 
near  the  termini  of  the  new  shoots  and  also  upon  the  berries. 
The  new  growth  as  well  as  the  crop  of  fruit  was  very  perceptibly 
greater  on  the  treated  plants.  At  this  time  the  bed  of  seedlings 
had  not  been  perceptibly  attacked  by  the  fungus. 

On  July  16  the  seedling  plants  were  found  to  be  consid- 
erably affected,  and  an  examination  showed  that  in  the  row 
treated  with  the  sulphide,  at  the  rate  of  half  an  ounce  to  the 
gallon,  only  one  plant  exhibited  signs  of  mildew  out  of  a  total  of 
sixty  —  about  1.7  per  cent;  in  the  row  treated  at  the  rate  of 
one-fourth  ounce  to  the  gallon,  three  plants  were  affected  out  of 

•  For  results  secured  with  this  substance  by  Dr.  Arthur  in  1887  see 
Beport  New  York  Agrricultural  Experiment  Station,  1887,  pp.  348-52. 
20 
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forty-three  —  about  7  per  cent,  while  in  133  plants  not  treated, 
fifteen  were  aflfected,  or  about  11.3  per  ceni 

As  these  plants  were  all  seedlings  from  native  varieties,  and  are 
not  all  subject  to  mildew,  these  figures  are  only  an  indication  of 
the  eflfects  of  the  treatment  and  not  a  proof,  for  I  do  not  know 
how  many  plants  in  the  treated  rows  would  have  been  affected 
had  the  applications  not  been  made.  There  could  be  no  question, 
however,  as  to  the  benefits  resulting  from  the  treatment  The 
sprayed  rows  were  conspicuous  for  the  richer  green  of  their  foli- 
age as  far  as  the  plantation  could  be  seen;  and  the  row  receiving 
the  stronger  solution  showed  somewhat  greater  vigor  than  the 
other.  A  part  of  this  benefit,  however,  probably  resulted  from 
the  infiuence  of  the  sulphide  in  destroying  or  repelling  the  car- 
rant  worm,*  as  the  treated  plants  were  noticeably  less  injured  by 
this  insect  than  the  others.  A  part  also  may  have  resulted  from 
the  fertilizing  effect  of  the  potash  applied. 

In  the  latter  part  of  the  summer,  after  the  spraying  had  been 
discontinued,  the  mildew  increased  on  the  treated  plants,  showing 
clearly  that  the  applications  were  beneficial,  and  also  that  they 
must  be  continued  throughout  the  growing  season  to  confer 
their  greatest  benefit 

Soda  Hyposulphite  Contrasted  Wiph  Potassium  Sulphide  amd 
Calcium  Sulphide  fob  the  Apple  Scab. 

In  former  reports  t  are  given  the  results  of  experiments  with 
soda  hyposulphite  for  the  apple  ^scab,  Fimcladiam  dendriticum 
Fckl.  From  these  it  appears  conclusively  that  this  substance  as 
used,  acted  beneficially,  but  that  it  was  not  a  complete  remedy  for 
this  disease.  It  is  very  desirable  that  some  substance  be  found 
that  will  prove  more  effectual  in  destroying  the  fungus  without 
causing  greater  harm  to  the  foliage.  Two  other  compounds  of 
sulphur,  viz.,  potassium  sulphide  and  calcium  sulphide,  were  there- 
fore tested  the  past  season.  The  first  trial  was  made  with  the 
potassium  sulphide  in  solution,  at  the  rate  of  half  an  ounce  to  the 
gallon,  upon  the  crab  apple  tree  treated  for  three  seasons  pre- 


*  See  note  on  Potassium  Sulphide  as  a  destroyer  of  insects. 
t  See  Reports  New  York  Agricultural  Experiment  Station,  1885,  pages 
231-2 ;  1886,  pages,  177-8 ;  1887,  pa^es  99-101. 
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ceding  with  soda  hyposulphite,  as  described  in  the  experi- 
ments cited. 

The  spraying,  which  was  done  with  the  so-called  Little  Gem 
force-pump  fitted  with  a  "  Climax "  nozzle,  was  made  upon  the 
west  half  of  the  tree  only,  and  was  commenced  May  10,  just  as  the 
leaves  were  expanding,  and  repeated  after  every  hard  rain  until 
July  24  eight  applications  haying  been  made  in  alL 

The  tree  blossomed  alike,  apparently,  on  both  the  sprayed  and 
nnsprayed  portions,  but  the  crop  of  fruit  matured  was  much 
laiger  on  the  sprayed  part  and,  as  the  following  figures  will  show, 
was  of  much  better  qualiiy. 

On  September  12  a  quantity  of  fruit  was  picked  from  the 
sprayed  and  from  the  unsprayed  parts  of  the  tree  and  each  lot 
assorted  into  three  classes,  in  order  to  determine  their  relative 
injury  from  the  disease.  In  the  first  quality  were  put  only  fruits 
nearly  or  quite  free  from  scab ;  in  the  second,  those  that  were 
considerably  scabby,  but  not  so  much  as  to  distort  their  form  or 
prevent  them  from  acquiring  their  normal  size  and  in  the  third 
those  which  were  distorted  in  form  or  diminished  in  size  by  the 
growth  of  the  fungua*    The  results  secured  were  as  follows : 


Number 

of  fruits 

examined. 


Per  cent 
in  first 
quality. 


Per  cent 
in  second 
quality. 


Per  cent 
in  third 
quality. 


Sprayed  part.... 
Unsprayed  part . 


1.560 
627 


76.9 
46.9 


22.6 
46.3 


1.5 
7.8 


More  than  627  fruits  did  not  mature  on  the  unsprayed  part  of 
the  tree.  On  the  sprayed  part,  however,  many  more  than  1560 
mi^t  have  been  gathered.  If  we  ascribe  the  larger  crop  on  the 
sprayed  part  to  the  influence  of  the  application,  it  is  evident  that 
the  figures  express  but  a  small  part  of  the  benefit  resulting  from 
the  treatment  Aside  from  the  difference  in  crop,  the  fruits  on 
the  unsprayed  portion  were  inferior  in  size  to  those  on  the  other 
part 

•  This  classification  is  necessarily  somewhat  arbitrary,  but  as  the  assort- 
hig  was  done  with  care,  it  is  believed  that  the  figures  represent  the  true 
proportions  of  the  amount  of  injury  wrought  by  the  scab.  Almost  all  the 
fniitg  were  somewhat  scabby  in  the  cavity  about  the  stem,  but  if  not 
affected  elsewhere  this  did  not  exclude  them  from  the  first  quality. 
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A  comparison  of  the  results  secured  the  past  season  with 
potassium  sulphide,  with  those  secured  on  the  same  tree  in  1885 
and  1887  with  soda  hyposulphite,  would  indicate  that  the  former 
proved  the  more  effectual.  Such  a  comparison,  however,  may  not 
be  just 

In  a  second  trial,  ten  trees  of  the  Fall  Pippin  apple  were  treated, 
as  above  described,  with  solutions  of  three  compounds  of  sulphur, 
viz.:  soda  hyposulphite  at  the  rate  of  an  ounce  to  ten  gallons, 
potassium  sulphide  at  the  rate  of  half  an  ounce  to  the  gallon,  and 
calcium  sulphide  in  a  saturated  solution,  the  sprayings  in  every 
case  being  made  on  the  same  day  and  in  the  same  manner.  The 
trees  were  divided  into  three  series,  the  first,  fourth  and  seventh 
forming  one  series,  the  second,  fifth,  eighth  and  ninth  forming  th^ 
second,  and  the  third,  sixth  and  tenth  the  third  series.  The  first 
spraying  was  given  June  5,  by  which  time  the  leaves  were  well 
expanded.  Other  sprayings  were  made  June  16,  June  27  and  July 
2,  each  of  which  shortly  succeeded  a  hard  rain. 

On  September  21  the  fruits  on  the  sprayed  and  unsprayed 
portions  of  each  of  the  ten  trees  were  picked,  with  the  exception 
of  a  belt  about  three  feet  wide  across  the  center  of  the  trees  where 
the  sprayed  and  unsprayed  parts  were  supposed  to  meet  The 
apples  were  then  assorted  into  three  qualities,  as  described  in  the 
case  of  the  crab-apple  tree,  with  the  following  results : 


5 

li 

Per  cent  In  first 
quality. 

—  C 

H 
1^ 

Is 

ii 

I* 

First  series,  soda  hyposul phite 

( Sprayed  part 

1  Unsprayed  part . . 

( Sprayed  part 

(  Unsprayed  part . . 

(  Sprayed  part 

(  Unsprayed  part... 

495 
397 

56.56 
46.85 

27.01 
27.96 

16  43 
25.19 

Per  cent  in  favor  of  sprayed  part. . 

9.71 

8.76 

Second  series,  potassium  sulphide... 

960 
247 

31.36 
22.67 

40.11 
36.03 

28,64 
41.30 

Per  cent  in  favor  of  sprayed  part. : . 

8.68 

12.76 

Third  series,  calcium  sulphide 

816 
129 

28.26 
37.21 

40  96 
33.83 

30.T9 
29.46 

Per  cent  In  favor  of  luttprai/ed  part . . 

8.96 

.«7 
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From  this  trial  it  does  not  appear  that  the  potassium  sulphide 
was  decidedly  more  effectual  than  the  soda  hyposulphite,  although 
as  applied  it  contained  about  fifteen  times  as  much  sulphur.  The 
soda  hyposulphite  as  applied  injured  the  foliage  somewhat,  and 
BTidently  could  not  be  safely  used  in  a  stronger  solution. 

The  calcium  sulphide*  apparently  did  no  good  whatever.  This 
substance  is  only  very  sparingly  soluble  in  cold  water,  which  may 
account  for  its  inaction.  The  fact  that  the  sprayed  part,  when 
treated  with  this  substance,  showed  so  much  greater  percentage 
of  injury  than  the  unsprayed,  throws  a  possible  doubt  over  the 
whole  trial,  for  we  can  not  suppose  that  this  compound  of  sulphur 
could  have  favored  the  growth  of  the  fungus. 

CONCLUSIONa 

The  results  of  these  tests  appear  to  warrant  the  following 
conclusions : 

First  That  soda  hyposulphite  and  potassium  sulphide  as  applied 
proved  beneficial  in  preventing  injury  from  the  fungus.  This 
eonclusion  is  strengthened  by  the  results  secured  in  previous 
experiments  already  cited. 

Second.  The  tests  do  not  prove  that  the  greater  amount  of 
sulphur  added-in  the  potassium  sulphide,  as  compared  with  the 
soda  hyposulphite,  rendered  Ihis  substance  the  more  effectual, 
though  there  are  indications  in  this  direction. 

Third.  That  calcium  sulphide  is  of  little  or  no  value  for  the 
purpose  used. 

Fourth.  That  while  further  experiments  are  needed  to  furnish 
data  from  which  we  may  compute  the  actual  benefits  conferred  by 
the  treatments,  the  indications  are  that  the  good  accomplished 
was  sufficient  to  warrant  the  slight  cost  of  the  materialst  in  the 
case  of  orchardists  who  spray  their  trees  for  the  codling  motL 

•  Calcium  sulphide  was  also  used  for  the  gooseberry  mildew,  but  without 
perceptible  effect. 

t  These  substances  may  be  purchased  at  the  drugstores,  the  soda  hypo- 
sulphite at  six  to  ten  cents  per  pound  and  the  potassium  sulphide  at 
twenty-five  to  sixty  cents  per  pound,  according  to  the  quantity  and  place 
of  purchase.  The  former  is  readily  soluble  in  cold  water,  the  latter  is 
better  dissolved  in  a  small  quantity  of  warm  water  and  thefi  added  to  the 
water  used  for  spraying. 
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THE  POTATO  — A  TEST  OF  VARIETIES  AND  REPORT 
OF  EXPERIMENTa 

A  test  of  varieties. 

Cuttings  versus  whole  tubers  of  the  same  weight 
Sprouted  versus  unsprouted  seed  tubers. 

The  influence  of  treatment  of  the  seed  tuber  upon  the  earliness 
of  the  crop. 
Fertilizer  below  versus  fertilizer  above  the  seed  tuber. 
The  consumption  of  the  seed  tuber  by  the  plant 
Conclusions. 

A  Tkst  of  YABEBnEa 

Forty-nine  of  the  varieties  of  potato  grown  at  the  Station  in 
1887  were  planted  again  the  past  season  with  forty-eight  varieties 
or  seedlings  not  before  tested. 

Observation  has  convinced  me  that  in  our  former  tests  of  varie- 
ties of  the  potato,  the  number  of  eyes  planted  has,  in  nearly  every 
case,  been  too  small  to  give  reliable  data  as  to  the  comparative 
productiveness  of  different  sorts.  The  past  season,  therefore,  the 
number  was  largely  increased,  except  in  a  few  cases,  where  only 
one  or  two  tubers  were  sent  for  trial 

The  forty-nine  varieties  grown  in  1887  were  planted  on  soil  in  a 
moderate  state  of  fertility,  but  well-dressed  in  the  spring  with 
stable  manure.  The  seed  was  single  eyes,  placed  one  foot  apart, 
in  drills  four  feet  apart,  and  was  covered  with  two  large  or  three 
small  hoefuls  of  earth. 

The  eighteen  sorts  not  before  tested  were  planted  in  the  garden 
on  very  fertile  soil,  the  seed,  which  was  single  eyes,  being  placed 
one  foot  apart  as  in  the  other  case,  but  the  drills  were  three  and  a 
half  feet  apart. 

As  in  former  reports,  the  yields  given  in  the  table  are  calcu- 
lated on  the  basis  of  one  hundred  hills.  As  the  eyes  planted 
were,  in  most  cases,  nearly  one  hundred,  such  a  calculaticm  multi- 
ples the,  errors  but  slightly.  As  the  varieties  tested  in  the  garden 
can  not  strictly  be  compared  to  the  others,  the  data  for  these  are 
given  by  themselves. 

A  somewhat  less  accurate  but  more  lucid  method  of  presenta- 
tion has  also  been  adopted  for  the  benefit  of  those  who  do  not 
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care  to  study  results  from  the  table.  The  horizontal  lines  repre- 
sent the  oomparatiTe  merchantable  yields  of  the  different  varie- 
ties and  are  based  on  the  figures  given  in  the  table.  The  yield 
per  acre  given  at  the  right,  which  is  necessarily  only  approxi- 
mately accurate,  also  represents  the  merchantable  product,  but 
the  number  of  bushels  is  calculated  on  the  exact  yield  secured 
from  the  different  rows  in  order  to  reduce  errors  to  the  minimum. 

In  the  varieties  in  which  the  date  of  dying  of  the  tops  is  not 
noted,  the  foliage  continued  gredn  until  the  first  hard  frost,  which 
occurred  October  12. 

The  different  varieties  were  tested  upon  the  table,  so  far  as  time 
permitted. 
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Date 

planted. 

1^^ 

1 

55 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

77 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

00 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May    10.. 

90 

May   10.. 

90 

Topa 
dead. 


CAIiCrLATKD  ON  THX  BaBIB  OT 
OKE  UUKDBKD  UlUA 


§1 


Weight 
of  mer- 
chantable.* 


Total 
weig^ht. 


Alexander  Prolific  Montreal. . . 

American. 

ArondelRoee 

Baraboo  White 

Brown  Beauty 

Brownell'8  No.  06 

Buffalo  Bill 

Canada  Prince  Albert 

Oharlea  Downing 

Orane'B  Jane  Eating 

Crane's  Keeper 

Crown  Jewel 

Dakota  White 

Delaware. 

BarlyAlbino 

Early  Dunham 

BarlyModena. 

Early  Ohio 

Early  Puritan 

General  MoGleUan 

Green  Mountain 

Hampden  Beauty. 

Jamee  G.  Blaine 

King's  Excelsior. 

Lake  Erie 

Lombard 

Monitor 

Morning  Star 

Morrell'B  Seedling , 

New  Queen 

Norway  Mountain  Rose 

Pecan 

PolariB 

Pntman's  Favorite 

Sibil's  Monroe  County  Prixe 

Snow  Queen. 

Summit 

Sunlit  Star 

Sylvan 

Thorbum 


Sept.  29 
Sept.  39. 
Septw  20. 
Oct.  6. 
Sept.  20 
Sept.  20. 
Sept.  IS 
Sept  IS 
Sept.  21 
Sept  1 
Sept.  29 


Sept.    1 
Sept.  31 


Aug.  26 
Sept.  20 


Aug.  27. 
Aug.  27 


Sept  29 
Sept  22. 
Oct      6 


Sept  20. 
Sept  16. 
Septf 
Sept  16. 
Oct  6. 
Oct  6 
Sept  20, 
Sept  29 
Sept  23 


Sept  22 


Lbs. 
S6 


Ozs. 
9 


7 
3K 

WN 
im 

3« 
1S« 

7 

14« 
13^ 
14 

7 

7 
18^ 

% 

iH 
l^ 

6^ 
11« 

6k 

m 

8 

iH 
14M 

1^ 

16 
7 

4H 
9 
7 
9 


Lbs. 
64 


36 
66 
66 

OB 
18 
77 
78 

104 
64 
43 
91 
38 
78 
74 

116 
70 
66 
89 
91 

109 
47 

106 
66 
86 
40 

HI 
76 
90 
87 
68 

143 
67 


Oss. 

T 
7 
14« 

S 
9 
1 

9 

1 

8H 

3» 
16 

7 
im 

UM 
lOK 

1 
1 
1 

ISM 

io« 

7 

1094 
U« 
1^ 

9 

19< 

iH 
16 

13^ 

1« 

12K 
3N 
7 
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D»ta 
planted. 


4 

o 

I 


Topa 


OAliCCI^ATKD  ON  TBB  BA8IB  OT 

Onx  Uundbko  UILL8. 


Weight 
of  mer- 
chantable. 


Total 
weight 


Thunderbolt 

Tjrlmn  Purple 

Webb's  EarlT 

Wlkit«  Beauty 

White  Beauty  of  Hebron. . 

White  BermndA 

White  Flower 

White  Whipple. 

Toeemlte 


BeilrKing. 

Early  Oxford... 

Barlj  Standard 

Ooremor  Forakar 

Mooer'a  Dakoto  BeedUng. . 

Mim.Foraker 

Hew  Wide  Awake 

Hocle. 

Ohio  Junior 

Ohio  Centennial 


Ontario 

Pemrlan 

Rural  If  ew  Yorker  No.  2. . 


Maj  10. 

Kay  10. 

May  10.. 

May  18 

May  18. 

Mny  18. 

May  18 

May  18. 

May  18. 


I 


Stomp  of  the  World. 

WlndKir'a  No.  L 

Seedling  fftna  O.  E.  Angell,  No.  19. . . 
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The  marked  diflBerences  in  the  prolificacy  of  varieties  grown 
under  apparently  equal  conditions  is  most  striking,  and  suggest 
to  what  an  extent  the  profits  or  losses  of  potato-growing  may 
depend  upon  the  variety  planted. 

In  addition  to  the  above  list,  seven  seedlings  kindly  sent  to  the 
Station  by  Mr.  Charles  F.  Waugh,  of  Ovid,  N.  Y.,  were  grown, 
two  of  which  possess  some  promise.  The  yields  of  these  are  not 
reported  in  the  table  because  the  seed  tubers  arrived  so  late  as  to 
maker  the  results  quite  incomparable  with  those  of  earlier  plantings. 

Conditions  of  the  Experiments. 

Except  when  otherwise  stated,  the  potato  experiments  here 
detailed  were  performed  on  the  main  experiment  plats  of  tbe 
Station,  but  in  each  plat  alternate  rows  or  drills  were  devoted  to 
the  different  treatments  under  trial.  This  was  done  in  order  to 
eliminate  the  influence  of  soil  variations  in  the  different  plats.  The 
rows  or  drills  were  four  feet  apart,  and  there  were  eight  to  each 
plat,  making  four  duplicate  pairs.  These  rows  or  drills  were  132 
feet  long  in  the  tenth-acre  plats  and  sixty-six  feet  long  in  the 
twentieth-acre  plats. 

These  plats,  which  were  in  rather  poor  condition  as  regards 
fertility,  were  well  plowed  and  harrowed,  after  which  they  were 
marked  out  with  the  ordinary  corn-marker,  and  the  marks  were 
traversed  with  the  corn-plow,  making  shallow  furrows^  in  which 
the  tubers  or  cuttings,  in  every  case  of  the 'White  Star  variety, 
were  dropped.  The  latter  were  then  stepped  on  by  the  dropper 
and  covered  with  two  large  or  three  small  hoef uls  of  soil,  when 
the  hill  was  stepped  on  by  the  ooverer.  The  plats  were  culti- 
vated as  often  as  they  appeared  to  require  it,  until  the  tops 
commenced  to  spread,  and  at  the  last  cultivation  the  rows  or  drills 
were  hilled  slightly  to  prevent  the  tubers  from  protruding  out  of 
the  soil.  The  potato  beetle  was  mastered  with  London  purple 
mixed  with  land  plaster. 

Cuttings  Versus  Whole  Tubers  of  the  Same  Weioht. 
Object  of  the  Experiment:  To  ascertain  if  anything  is  gained  by 
cutting  tubers  for  s^ed. 
An  experiment  was  made  ii  1886  and  repeated  in  1887*  with 

♦See  report  New  York  Agricultural  Experiment  Station,  1886,  pp.  151-3; 
1887,  pp.  86-7. 
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whole  tubers  of  various  sizes  as  compared  with  cuttings,  of  which 
the  average  weight  was  the  same  as  that  of  the  whole  tubers. 
The  results  not  appearing  conclusive,  this  experiment  was 
repeated  the  past  season  on  a  larger  scale,  the  area  devoted  to  it 
comprising  twelve  main  plats  of  one-tenth  acre  each  —  designated 
on  the  Station  chart  as  B  2-4  and  6-14  Inclusive. 

In  preparing  the  seed,  the  number  of  cuttings  required  for  one 
row  was  first  made  and  their  weight  noted.  The  same  number  of 
whole  tubers  of  nearly  uniform  size  was  then  picked  out  and 
weighed.  If  their  weight  exceeded  that  of  the  cuttings  the  larger 
ones  were  replaced  with  smaller  until  their  weights  were  equal, 
and  vice  verses 

The  plats  were  planted  May  2,  the  tubers  or  cuttings  being  placed 
twelve  inches  apart  in  the  drills,  and  the  crop  was  harvested  October 
10  and  11,  at  which  time  the  tops  were,  with  the  exception  of  an 
occasional  stalk,  entirely  dead. 

In  the  following  table  the  aggregate  merchantable  and  total 
yields  of  the  four  rows  planted  with  the  cuttings  and  with  the 
whole  tubers  in  each  plat  are  given  separately,  and  also  the  differ- 
ences in  favor  of  each.  The  size  of  the  cuttings  planted  in  the 
different  plats  is  noted  at  the  right 
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As  appears  from  the  table,  in  five  plats  the  yield  from  the 
onttings  exceeded  that  from  the  whole  tubers,  while  in  the  same 
number  of  plats  the  reverse  was  the  case.  In  two  plats  the  mer- 
chantable yield  was  greater  from  the  cuttings,  while  the  total 
yield  was  greater  from  the  whole  tubers.  The  sum  of  the 
differences  shows  an  excess  of  merchantable  tubers  in  favor  of 
the  cuttings  of  78^  pounds,  while  the  total  yields  were  equaL 
This  indicates  a  slightly  greater  tendency  of  the  whole  tubers 
to  produce  small  potatoes.  When  we  take  into  consideration, 
however,  the  amount  of  ground  covered  by  the  experiment 
(one  and  one-fifth  acres),  it  is  evident  that  these  differences  are 
too  small  to  be  seriously  considered.  Two  series  of  plantings  of 
six-tenths  of  an  acre  each  could  hardly  be  expected  to  yield  more 
nearly  equal  amounts,  even  if  similarly  treated  in  all  respects.  In 
1886  the  result  of  a  similar  experiment  showed  a  slight  differ- 
ence in  favor  of  the  cuttings.  The  average  of  the  experiments, 
however,  does  not  warrant  the  conclusion  that  either  method  of 
seeding  is  more  conducive  to  yield  than  the  other. 

It  is  possible  that  the  number  and  magnitude  of  the  experi- 
ments are  not  sufficiently  large  to  justify  a  final  conclusion,  but  so 
far  as  their  teachings  go,  we  may  infer  that,  under  conditions  like 
those  of  the  Station,  Uttie  or  nothing  is  gained  by  using  cut  pota- 
toes for  seed,  while  the  labor  of  cutting  and  the  greater  market 
value  of  the  larger  tubers  may  constitute  a  positive  loss. 

Sprouted  Versus  Unsprouted  Seed  Tubers. 

Object  of  the  Experiment :  To  ascertain  the  loss  in  crop  that 
results  from  planting  sprouted  tubers. 

A  Plat  Eocperiment 

Last  March,  before  the  potatoes  in  the  cellar  had  commenced 
to  sprout,  a  sufficient  quantity  of  seed  tubers  of  medium  size  were 
selected  to  plant  four  plats  of  one-twentieth  acre  each.  The 
tubers  intended  for  each  row  were  selected  separately,  and  in 
order  that  each  pair  of  rows  might  be  strictly  comparable,  they 
▼ere  so  selected  that  the  number  and  weight  of  the  tubers  in  the 
two  rows  were  equal  The  seed  tubers  intended  for  one  row  of 
6»ch  pair  were  then  placed  in  a  covered  box  in  the  office  attached 
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to  the  green-house,  where  the  warm  and  moist  atmosphere  caused 
the  eyes  to  start  rapidly,  and  the  others  were  deposited  in  a 
cooler  part  of  the  cellar. 

On  May  9  the  tnbers  of  both  lots  were  cut  into  halves  length- 
wise and  planted  on  main  plats  F  13-16  inclusive,  the  cuttings 
being  placed  two  feet  apart  At  this  time  the  shoots  on  the  tubers 
taken  from  the  green-house  office  were  four  to  six  inches  long, 
while  in  those  taken  from  the  cellar,  the  eyes  had  scarcely  started. 

In  plats  13  and  14,  care  was  taken  not  tp  injure  the  shoots 
in  cutting  and  planting,  but  in  the  other  two  plats  no  pains  were 
taken  in  this  regard.  The  crop  was  harvested  October  15.  In 
the  following  table,  the  yields  of  the  four  rows  planted  with 
the  sprouted  tubers  and  with  those  not  sprouted,  are  given 
separately  for  each  plat,  and  at  the  right  the  differences  in  favor 
of  each  are  noted. 
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As  appears,  the  sprouted  tubers  yielded  less  than  the  others, 
the  difference  amounting  to  about  one  bushel  on  the  area  grown — 
one-tenth  of  an  acre.  This  was  at  the  rate  of  10  bushels  per 
acre  for  the  crop  received,  or  about  Sj-  per  cent  of  the  whole 
merchantable  yield.  This  difference,  though  less  than  was 
anticipated,  is  sufficient  to  justify  the  rejection  of  tubers  that 
have  formed  shoots  of  considerable  length  for  seed. 

The  figures  indicate  that  in  this  case  no  advantage  was  gained 
by  taking  care  not  to  injure,  in  planting,  the  shoots  that  had  formed 
on  the  sprouted  tubers. 
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A  Laboratory  Bkperiment 
In  order  to  ascertain  if  any  perceptible  part  of  the  stored  nutri- 
ment of  the  potato  tuber  is  expended  in  forming  shoots  before 
planting,  10  sound  tubers  were  selected  on  February  28  and 
out  into  halves  lengthwise.  The  two  halves  of  each  tuber  were 
then  given  a  number,  and  the  weight  of  each  piece  was  noted. 
One  piece  of  each  tiiber  was  put  into  the  drying  oven  at  once,  in 
order  to  determine  its  percentage  of  dry  matter  at  this  time.  Of 
the  remaining  pieces,  5  were  placed  in  a  cool  part  of  the  cellar, 
where  they  would  not  sprout,  and  the  remaining  5  were  packed 
in  damp  moss  and  placed  in  the  green-house.  By  March  29 
the  pieces  placed  in  the  green-house  had  formed  shoots  one 
to  three  inches  long.  They  were,  therefore,  placed  in  the  drying 
oven  with  those  from  the  cellar,  of  which  the  eyes  had  not  started. 
A  comparison  of  the  dry  matter  of  the  pieces  from  the  ceUar  with 
that  of  those  placed  in  the  green-house,  and  which  had  formed 
shoots  as  above  mentioned,  indicated  that  the  latter  had  lost  on 
the  average  2.065  per  cent  of  their  dry  matter,  which  we  may 
ascribe  to  chemical  changes  incident  to  the  growth,  as  the  sprouts 
were  in  every  case  dried  with  the  tubers. 

The  Influence  of  Treatment  of  the  Seed  Tuber  upon  the 
Earliness  of  the  Crop. 
Object  of  the  Eicperiment :  To  ascertain  if  the  time  of  maturity 
may  be  hastened  by 

1.  Exposing  the  seed  tubers  to  light  and  warmth. 

2.  Bemoving  the  "  seed  "  end. 

Exposing  the  Seed  Tnhers  to  Light  and  Warmth. 

It  has  often  been  stated  that  the  time  of  maturity  of  potatoes 
may  be  nastened  somewhat  by  exposing  the  seed  tubers  to  the 
light  in  a  warm  room  for  a  time  before  planting,  the  theory  being 
that  the  starting  of  the  eyes  into  short  thick  shoots  favors  their 
rapid  development  in  the  soil.  An  experiment  was  therefore 
made,  intended  to  show  the  truth  or  fallacy  of  this  claim. 

On  March  29  a  sufficient  quantity  of  tubers  was  selected 
to  plant  four  plats  of  one-twentieth  acre  each.  These  were 
so  selected  that  the  same  number  and  weight  of  tubers  were 
planted  in  each  pair  of  rows  intended  for  comparison.  The  tubers 
selected  for  one  row  of  each  pair  were  then  placed  on  the  floor  of 
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the  room  over  the  dairy,  which  was  kept  at  a  moderately  warm 
temperature  and  is  well  lighted.  The  others  were  placed  in  a 
cool  part  of  the  cellar. 

On  May  5  both  lots  of  tubers  were  planted  on  main  plats  F  3-6, 
inclusive. 

The  results,  both  as  to  earliness  and  yield,  were  negative.  The 
tops  of  the  rows  planted  with  the  tubers  exposed  to  light  and 
warmth  did  not  die  earlier  than  those  of  the  others,  so  far  as 
could  be  discovered.  In  the  yield  the  difference  was  very  slight, 
only  about  twenty-one  pounds  of  merchantable  potatoes  on  the 
one-twentieth  acre.  This  slight  difference  was  in  favor  of  the 
tubers  exposed  to  the  light. 

Removing  the  Seed  End, 

It  has  been  asserted  that  the  maturity  of  potatoes  may  be 
hastened  by  cutting  off  the  end  of  the  seed  tuber  opposite  to  the 
stem. 

An  experiment  made  upon  main  plats  G  9  and  10  did,  not 
confirm  this  proposition.  The  plats  were  planted  May  16  with 
tubers  of  medium  size,  those  planted  in  alternate  rows  having 
the  "  seed "  ends  removed,  and  the  remainder  having  an  equal 
amount  cut  from  the  opposite  end,  the  tubers  being  placed  two 
feet  apart.  No  difference  was  perceptible  in  the  time  of  dying  of 
the  tops.  The  yield  showed  an  excess  in  favor  of  retaining 
the  "seed"  end  of  28  pounds  on  the  one-twentieth  of  an  acre, 
which  in  this  case  was  nearly  20  per  cent  of  the  whole  crop. 

The  pieces  cut  off  were  also  planted  with  very  similar  results, 
that  is  to  say,  there  was  no  perceptible  difference  in  the  time  of 
maturity,  and  the  **  seed  "  ends  yielded  somewhat  more  than  the 
stem  ends.  • 

The  results  of  these  trials  agree  with  those  secured  in  a  pre- 
vious experiment^  in  the  use  of  the  seed  and  stem  end  of  tubers 
for  planting. 

Fertilizer  Below  versus  Fertilizer  Above  the  Seed  Tuber. 

At  the  suggestion  of  Mr.  E.  S.  Carman,  of  the  Rural  New 
Yorker y  an  experiment  was  made  to  ascertain  whether  fertilizer 
placed  below  or  above  the  seed  tuber  is  more  conducive  to  yield. 

♦  See  Report  New  York  Agricultural  Experiment  Station,  1882,  pp.  123-4. 
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Five  main  plats,  designated  on  the  Station  chart  as  D  10-14, 
inclusive,  containing  one-twentieth  acre  each,  were  devoted  to  this 
experiment.  The  marks  made  by  the  corn-marker  were  furrowed 
by  traversing  each  one  twice  with  the  plow,  turning  the  soil  in 
opposite  directions, 

Oommencing  with  the  first  furrow  in  each  plat  and  following 
with  each  alternate  one,  6^^  pounds  of  ''New  Process  Special 
Potato  Fertilizer"  were  strewn  in  the  bottom  of  the  furrow. 
This  application  was  at  the  rate  of  1,000  pounds  per  acre.  The 
fertilizer  was  then  mixed  with  the  soil  by  means  of  the  hoe, 
after  which  half  tubers,  from  medium-sized  potatoes  cut  length- 
wise, were  dropped  in  the  drills  two  feet  apart,  and  each  cutting 
covered  with  two  large  hoefuls  of  soil. 

In  the  intermediate  rows  the  cuttings  were  placed  in  the  bottom 
of  the  furrow  and  each  one  covered  with  one  hoeful  of  soil,  after 
which  the  same  amount  of  fertilizer  was  applied,  when  each  cut- 
ting received  an  additional  hoeful  of  soil.  The  planting  was 
commenced  May  8,  but  the  wind  rising  before  it  was  com- 
pleted,* which  prevented  the  application  of  the'  fertilizer,  had  to  be 
postponed  until  the  following  day. 

In  the  subjoined  table  are  given  separately  the  yields  of  the 
four  rows  of  each  plat  receiving  the  two  methods  of  fertilizing, 
and  at  the  right  the  differences  in  favor  of  either  method. 
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As  appears,  the  yield  was  somewfant  larger  from  the  drills  in 
which  the  fertilizer  was  •  placed  below  the  seed,  the  difference 
amounting  to  36  pounds  of  merchantable  potatoes  on  one-twentieth 
of  an  acre,  or  4  bushels  48  pounds  per  acre. 

From  one  experiment,  however,  this  difference  is  too  small  to 
be  seriously  considered,  as  we  should  regard  two  acres  similarly 
treated  that  yielded  so  nearly  alike  as  little  else  than  duplicates, 
at  least  until  the  case  were  strengthened  by  several  trials. 

The  Consumption  of-  the  Seed  Tuber  by  the  Plant. 

Object  of  the  expet%meni:  To  ascertain  the  cause  of  the  more 
rapid  consumption  of  the  seed  tuber  on  rich  than  on  poor  soil* 

It  has  been  shown  in  the  places  cited  that  the  stored  nutriment 
of  the  seed  tuber  was  more  rapidly  consumed  on  rich  than  on 
poor  soil.  The  only  reason  for  this  fact  that  occurred  to  me,  was 
the  assumption  that  the  plants  on  the  poor  soil,  being  less  abun- 
dantly supplied  with  moisture  than  those  on  the  rich  soil,  were 
restricted  in  their  power  to  appropriate  the  patrimony  furnished 
them  in  the  seed  tuber. 

As  a  test  for  this  hypothesis,  two  short  rows  of  tubers,  of  known 
weight  and  dry  matter  content,  were  planted  on  the  poor  soil  used 
in  the  preceding  experiments  in  this  connection,  and  when  the 
plants  had  made  some  growth  one  of  the  rows  was  mulched  with 
a  layer  of  washed  sand  about  an  inch  in  thickness.  Thus  the  two 
rows  were  under  equal  conditions,  with  the  exception  that  the 
mulched  row  was  better  supplied  with  moisture. 

Three  tubers  dried  at  the  time  of  planting  were  found  to  contain 
21.72  per  cent  of  dry  matter.  On  July  7,  two  seed  tubers 
removed  from  the  row  mulched  with  sand  were  found  to  contain 
6.13  and  6.24  per  cent  of  dry  matter  resptectively,  while  two 
removed  from  the  row  not  mulched  contained  8.82  and  8.93  per 
cent  respectively,  showing  that  the  consumption  was  considerably 
faster  in  the  mulched  rows. 

From  the  time  the  rows  were  mulched  until  the  seed  tubers 
were  removed,  there  was  but  one  period  during  which  the  ground 
was  sufficiently  dry  so  that  crops  appeared  to  suffer.  We  are 
justified  in  the  inference  therefore,  that  the  slower  appropriation 


*  See  Report  New  York  Agricultural  Experiment  Station,  1886,  pp.  158-9; 
Agricultural  Science  II,  p.  27. 
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of  the  seed  tuber  bj  the  plant  growing  on  the  poor  soil,  noticed 
in  the  experiments  cited  at  the  begiiuiiiig  of  this  article,  was  due 
to  the  dearth  of  moisture. 

Conclusions, 

Little  or  nothing  was  gained  by  using  out  potatoes  for  seed, 
oyer  whole  tubers  of  the  same  weight 

Seed  tubers  badly  sprouted  yielded  about  8J  per  cent  less  than 
nnsprouted  ones. 

The  earliness  of  the  crop  was  not  influenced  by  exposing  the 
tubers  to  light  and  warmth  before  planting. 

The  yield  was  materially  reduced  by  removing  the  seed  end  of 
the  planted  tubers. 

Fertilizer  placed  below  the  seed  may  be  slightly  preferable  to 
fertilizer  placed  above  it     The  fact  was  not  clearly  established. 

The  more  rapid  consumption  of  the  seed  tuber  on  rich  than  on 
poor  soil  is  probably  due  to  a  more  abundant  supply  of  moisture. 

THE  INFLUENCE  OF  THE  DEPTH  OF  TILLAGE  UPON 
THE  DEPTH  OF  BOOTS. 

In  a  former  experiment*  it  was  observed  that  the  roots  of  com 
plants  grown  in  pits,  filled  with  fertile  soil,  made  a  large  develop- 
ment a  foot  or  more  below  the  surface,  while  the  average  depth 
of  the  roots  of  com  under  ordinary  conditions  is  decidedly  less 
than  this.  This  suggested  the  question  whether  the  depth  of 
tillage  may  not,  in  some  degree,  influence  the  depth  of  roots. 

"With  the  hope  of  throwing  light  upon  this  question,  five  small 
plats  were  prepared  on  May  26  in  the  following  manner : 

No.  1  was  worked  two  and  a  half  feet  deep ;  No.  2,  two  feet ; 
No.  3,  one  and  a  half  feet ;  No.  4,  one  foot,  and  No.  5,  six  inches 
deep.  In  working  the  plats  the  surface  soil  and  sabsoil  were  well 
mixed,  so  that  the  soil  was  left  nearly  uniform  to  the  depth 
worked.  The  plats  were  then  planted  with  Waushakum  com,  in 
rows  three  feet  apart  both  ways. 

On  September  12  the  roots  of  sample  plants  on  all  of  the 
plats  were  washed  out  and  examined.  Although  some  roots  on 
all  reached  to  the  depth  of  two  and  a  half  feet,  a  larger  propor- 
tion reached  to  that  depth  on  the  deeply  worked  than  on  the 

•See  Report  New  York  Agricultural  Experiment  Station,  1887,  pp.  95-6. 
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shallow  worked  plats.  The  proportion  of  shallow  roots  on 
the  [other  hand  was  greatest  on  the  shallow  worked  plats.  On 
the  deeply  worked  plats,  the  horizontal  roots  were  very  few.  The 
roots  appeared  to  diverge  fits  they  extended  downward,  reaching 
their  greatest  extent  many  inches  below  the  surface,  while  in  the 
shallow  worked  plats  many  roots  grew  nearly  horizontal,  so  that 
the  roots  on  these  plats  reached  their  greatest  extent  but  a  very 
few  inches  below  the  surface. 

The  ground  occupied  by  the  roots  might  be  represented  in  the 
deeply  worked  plats  by  a  short  cone  buried  just  beneath  the  sur- 
face, in  its  upright  position,  while  in  the  shallow  worked  plats  the 
cone  would  need  to  be  inverted. 

The  differences  noted  in  the  root  growth  correspond  well  with 
the  observations  upon  the  growth  of  the  plants  made  during  the 
summer.  During  June  and  the  early  part  of  July,  before  the  soil 
had  become  very  dry,  the  com  grew  most  rapidly  on  the  shallow 
worked  plats.  In  August,  however,  during  a  period  of  severe 
drought,  the  plants  on  the  deeper  worked  soil  overtook  and  sur^ 
passed  the  others.  The  rich  green  foliage  and  vigorous  appear- 
ance of  these  plants  presented  a  striking  contrast  witii  the  rolled 
and  withering  leaves  of  the  plants  on  the  shallow  worked  soiL 
Toward  the  end  of  summer  a  regular  gradation  in  the  height  of 
the  plants  was  noticeable,  as  well  as  in  their  stage  of  maturity, 
the  tallest  and  least  mature  plants  being  those  on  the  deepest 
worked  plai     All,  however,  ripened  before  frost 

The  yield  of  the  different  plats,  which  may  have  some  interest, 
is  given  below.  It  appears  that  the  deepest  and  most  shallow 
tillage  gave  the  largest  yield  of  com,  while  the  shallow  tilled 
plats  gave  the  smallest  yield  of  stalks  : 
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From  this  experiment  and  the  one  cited  from  our  report  for 
1887,  we  are  justified  in  belieying  that  in  soil  like  that  of  the 
Station,  the  depth  of  com  roots  is  influenced  to  some  extent  by 
the  depth  of  tilla^.  The  indications  are  that  the  distribution  of 
roots  depends  rather  more  upon  the  presence  of  a  proper  supply 
of  oxygen  in  the  soil  than  upon  a  given  degree  of  warmth.  The 
deep  tillage  doubtless  produced  and  favored  the  maintenance  of  a 
thorough  aeration  of  the  soil  to  the  depth  worked. 

EXPERIMENTS  IN  THE  CULTIVATION  OF  CORN. 

The  effects  of  root  mutilation  considered  alone. 

Cultivation  with  respect  to  root-mutilation. 

The  amount  of  root  injury  accomplished  by  ordinary  cultivation. 

Conclusions. 

The  Effbots  of  Root  Mxttiiation  Considebed  Alone. 

Object  of  the  experiment:  To  ascertain  the  effects  of  cutting  the 
roots  of  young  com  plants,  as  independent  from  the  effects  of 
stirring  the  soil — an  experiment  of  1887  repeated. 

Main  plats  D  8  and  G  14  were  planted  with  Waushakum  com 
on  May  22.  Three  kernels  were  placed  in  each  hill — the 
hills  two  feet  apart,  in  rows  four  feet  apart  The  soil  was 
rather  poor.  It  had  been  well  prepared,  but  no  fertilizer  was 
applied.  On  June  9,  the  first,  and  each  alternate  row,  of  each 
plat  were  root-pruned  by  inserting  a  lawn-edger  to  the  depth 
of  3  inches  on  the  four  sides  of  the  hill,  keeping  4  to  8 
inches  distant  from  the  plants.  The  tool  was  used  in  such  a  way 
as  to  disturb  the  soil  as  little  as  possible,  the  aim  being  to  cut  the 
roots  to  the  extent  that  is  accomplished  by  thorough  cultivation, 
and  to  do  nothing  else.  The  tallest  plants  at  this  time  were 
about  6  inches  in  height  The  soil  was  rather  dry,  but  nearly 
half  an  inch  of  rain  fell  during  the  succeeding  week. 

On  June  25  the  root-pruning  was  repeated  in  the  same 
manner  as  before.  The  plants  were  at  this  time  about  10  inches 
tall,  without  raising  up  the  leaves.  The  ground  was  not  dry,  as 
it  was  during  a  showery  period,  and  very  copious  rains  fell  within 
the  next  three  days.  The  conditions  were  extremely  favorable, 
therefore,  for  the  plants  to  recover  from  the  effects  of  the  root- 
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pruning.  The  weeds  were  kept  down  during  the  season  either  by 
pulling  them  by  hand  or  by  cutting  them  with  the  scuffle-hoe,  the 
latter  penetrating  the  ground  only  about  half  an  inch. 

The  crop  was  harvested  October  22,  with  the  following  results : 


OoBN— The  Effect  of  Boot  PBimiNa 
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As  two  one-twentieth  acre  plats  were  devoted  to  this  experi- 
ment, and  one-half  of  the  rows  were  root-pruned,  the  root-pruned 
rows  measured  one-twentieth  of  an  acre.  It  appears,  therefore, 
that,  counting  80  pounds  of  the  freshlj-husked  com  as  a  shelled 
bushel,  the  rows  not  root-pruned  yielded  at  the  rate  of  9  bushels 
and  42^  pounds  of  shelled  com  and  1,020  pounds  of  stalks  per 
acre   more  than  the  root-pruned  rows.     In  1887,t  with  a  drier 


*  The  weight  of  com  in  this  row  was  lost  through  a  mistake,  but  that  of 
the  unkusked  shock  was  secured.  The  weight  of  the  corn  was  therefore 
calculated  from  the  weight  of  the  shock  by  assuming  that  thid  row  con- 
tained the  same  percentage  of  com  to  the  stalks  as  tbe  other  ropt-praned 
rows. 

t  Report  New  York  Agricultural  Experiment  Station,  1887,  pp.  93-4. 
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season,  the  difference  was  much  greater,  amounting  in  the  case  of 
the  com  to  20  bushels  and  47  pounds. 

As  this  experiment  touches  upon  a^subject  of  considerable 
importance  to  the  farmer,  it  is  thought  well  to  add  a  few  more 
words  of  explanation  as  to  the  method  in  which  it  was  performed. 
All  are  not  familiar  with  the  lawn-edger.  A  draw- 
ing of  it  is  therefore  given.  It  consists  of  a  thin 
blade  of  steel,  attached  to  a  suitable  handle,  the 
blade  being  in  the  form  of  a  semi-circle  and  hav- 
ing its  curved  outer  edge  ground  sharp.  In  the 
tool  used  the  width  of  the  blade  at  the  points 
shown  by  the  dotted  lines  was  almost  exactly  3 
mches.  In  using  it,  the  handle  was  held  at  an 
angle  of  45'^,  With  one  surface  of  the  blade  fac- 
ing the  hill,  the  blade  was  inserted  into  the  soil  as  \ 
far  as  the  lower  end  of  the  shank,  as  shown  at  the 
intersection  of  the  dotted  lines,  and  at  a  point  6  or  8 
inches  distant  from  the  hill.  The  blade  was  then  [Fio.No.a.] 
thrust  forward  about  a  foot,  taking  care  that  it  did  not  enter  the 
soil  further  than  the  point  of  the  shank,  when  it  was  withdrawn 
carefully  so  as  to  disturb  the  soil  as  little  as  possible.  Near  the 
end  of  the  stroke  thus  made,  the  tool  was*inserted  in  the  same 
manner,  but  at  right  angles  to  the  first  stroke.  This  operation 
was  repeated  until  the  hill  was  surrounded,  the  four  strokes 
describing  a  square  with  the  hill  at  its  center.  It  is  probable 
that  every  root  crossing  the  line  of  these  cuts  was  severed,  but  it 
was  not  possible  that  roots  lying  much  below  3  inches  deep  could 
have  been  injured.  As  the  soil  was  scarcely  disturbed,  very  little 
of  the  benefit  that  accrues  from  cultivation  could  take  place.  We 
have,  therefore,  the  effects  of  the  root  mutilation  isolated. 

We  may  fairly  infer  from  the  results  of  this  experiment,  taken 
in  connection  with  those  of  the  one  cited  from  our  last  report, 
that  only  harm  results  from  mutilating  the  roots  of  young  com 
plants.  The  question  naturally  arises  then,  "  What  is  the  proper 
method  of  cultivating  com  ?"  for  all  will  ^gree  that  some  method 
of  keeping  the  surface  soil  loosened  is  an  absolute  necessity. 
The  following  experiment  was  suggested  by  this  question,  but,  as 
will  appear,  the  results  do  not  add  to  our  knowledge. 


Digitized  by  VjOOQIC 


176  Refobt  of  thb  Hobtioultubi8t  of  ths 

Cultivation  with  Respect  to  Root  Muthation. 

Object  of  the  Experiment :  To  ascertain  if  that  cnltiyation  which 
secures  the  most  thorough  stirring  of  the  soil  with  the  least 
possible  injury  to  the  roots  is  not  most  conducive  to  the 
crop. 

In  this  experiment  three  methods  of  treatment  were  compajred, 
viz.:  no  cultivation,  ordinary  cultivation  and  what  I  will  term 
ideal  cultivation.  In  the  first,  the  weeds  were  to  be  kept 
down  by  hand  or  with  the  scuffle  hoe;  but  no  further  stirring  of 
the  soil  permitted;  in  the  second,  the  spaces  between  the  rows 
were  to  be  traversed  twice  in  a  place  and  at  two  different  times 
with  the  ordinary  com  cultivator  in  ordinary  condition ;  that  is  to 
say,  the  cultivator  not  to  be  of  the  latest  improved  style  nor  in 
the  best  condition ;  in  the  third  the  soil  to  be  stirred  thoroughly 
to  the  depth  of  5  or  6  inches  in  the  parts  of  the  spaces  not  occu- 
pied by  the  roots,  but  to  the  depth  of  only  one  inch  where  the 
roots  were  present  In  the  last  method  the  shallow  cultiyation 
was  to  be  accomplished  by  the  garden  rake,  and  the  deep  by 
means  of  the  one-horse  plow.  At  the  first  cultivation  the  plow 
was  to  be  passed  4  times  through  each  space,  keeping  at  least  8 
inches  from  the  hills ;  at  the  last  it  was  to  be  passed  only  twice 
through  each  space,  keeping  carefully  at  the  center. 

The  experiment  was  carried  out  as  planned.  It  occupied  12 
plats  of  one-twentieth  acre  each,  designated  on  the  Station  chart 
as  C  1-11  inclusive,  and  D  1.  As  in  Hie  preceding  experiment^ 
individual  rows  were  compared  rather  than  individual  plats.  A 
portion  of  the  rows,  however,  had  to  be  rejected  from  the  experi- 
ment, as  those  falling  between  the  two  methods  of  cultivation 
could  not  be  treated  alike  on  both  sides.  The  tests  were  made  in 
three  series,  as  follows : 

First  series.  No  cultivation  contrasted  with  "ordinary"  cultivajipn. 

Second  series.  No  cultivation  contrasted  with  "ideal "  cultivatioru 

Third  series,  "Ordinary"  cultivation  contrasted  with  "ideal" 
cultivation. 

The  plats,  on  which  no  fertilizer  was  used,  were  planted  May  21, 
the  com  being  dropped^2  kernels  in  a  hill,  the  hills  2  feet  apar^ 
in  rows  4  feet  apart  The  first  cultivations  were  performed  June 
8,  when  the  com  was  4-5  in<As  tall,  and  the  second  and  last 
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June  21,  at  which  time  the  tips  of   the  tallest  leaves,  raised 
upright,  were  about  22  inches  from  the  ground. 

The  crop  was  harvested  October  22,  with  the  following  results : 

First  series.  No  cultivation  contrasted  with  "ordinary"  cultivation: 

Yield  of     Yield  of 
com.  lbs.  stalks,  lbs. 

Bows  not  cultivated 166  188J 

Bows  receiving  "ordinary  "  cultivation 170|        210 J 

Second  series.  No  cultivation  contrasted  with  "  ideal "  cultivation : 

Bows  not  cultivated 165J        223| 

Bows  receiving  "  ideal "  cultivation 193  274  J 

Third  series.  "Ordinary"  cultivation  contrasted  with   "ideal" 
cultivation : 

Bows  receiving  "  ordinary  "  cultivation 182  214 

Bows  receiving  "  ideal "  cultivation 179i        19d\ 

As  the  figures  have  little  interest  the  yields  of  the  different 
rows  in  each  series  are  given  collectively. 

As  appears,  in  the  first  series,  the  rows  receiving  no  cultivation 
yielded  almost  as  well  as  those  receiving  "ordinary"  cultivation ;  in 
the  second,  those  receiving  "  ideal "  cultivation  yielded  decidedly 
better  than  those  not  cultivated,  and  in  the  third  those  receiv- 
ing "ordinary"  and  "ideal"  cultivation  yielded  about  the  same. 
As  a  whole,  therefore,  the  results  are  quite  inconclusive. 

The  Amount  op  Boot  Injury  Accomplished  by  Obdinaby 

Cultivation. 

In  order  to  ascertain  how  much  the  corn  roots  were  really 
injured  by  the  "ordinary"  cultivation  in  the  experiment  just 
described,  a  special  examination  was  made  on  July  3.  The  culti- 
vator used  was  one  having  an  iron  frame,  with  5  reversible  teeth 
which  were  much  worn.  The  rows  in  which  the  test  was  made 
were  3^  feet  apart,  and  the  cultivator  teeth  were  so  set  that  the 
width  cultivated  was  25  inches.  The  cultivator  had  been  passed 
but  once  in  a  place,  which  left  a  space  of  about  17  inches  between 
23 
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the  centers  of  each  two  rows  nearly  or  quite  undisturbed  by  the 
cultivator  teeth. 

The  examination  was  made  by  carefully  washing  away,  with  a 
stream  of  water  delivered  through  a  hose,  the  soil  loosened  by 
tte  cultivator.  On  the  whole,  the  injury  done  to  the  roots  was 
less  than  I  had  suspected.  Still  the  number  of  roots  broken  was 
considerable.  Opposite  one  hill  containing  2  stalks  of  corn  ^ 
broken  roots  and  fibers  were  counted.  The  largest  of  these,  how- 
ever, scarcely  exceeded  a  cambric  needle  in  diameter.  In  another 
place  25  broken  roots  and  fibres  were  counted  opposite  to  a  hiU 
containing  but  a  single  plant.  The  bottom  of  the  track  of  the 
cultivator,  when  washed  clean  of  the  loose  soil,  revealed  in  some 
glaces  many  broken  roots  and  fibers ;  in  others  none. 

The  cultivator  teeth  appeared  to  enter  the  soil  about  3  inches. 

Conclusions. 

The  first  of  these  experiments  confirms  the  results  of  last  year 
and  shows  clearly  that  needless  root  cutting  is  injurious. 

The  second  experiment  failed  to  clearly  determine  the  method 
of  cultivation  that  is  most  conducive  to  crop. 

The  examination  with  respect  to  the  injury  to  the  roots  affected 
by  cultivation  shows  that  even  a  cultivator  in  poor  condition  run 
(Mice  in  a  place  cuts  quite  a  large  number  of  roots. 

THE    INFLUENCE    OF    THOKOUGH    AS   CONTRASTED 
WITH  SLACK  PREPARATION  OF  SOIL. 

An  experiment  was  planned,  which  it  is  proposed  to  continue 
through  a  term  of  years,  intended  to  illustrate  the  influence  on 
yield  of  thorough,  as  contrasted  with  slack  preparation  of  the 
soil,  the  differences  in  the  treatment  being  reserved  to  the  harrow- 
ing alone.  The  crop  may  be  varied  from  year  to  year  to  suit 
circumstances.  Fourteen  one-twentieth  acre  plats,  designated  on 
the  Station  chart  as  main  plats  E  1-14  inclusive,  have  been  set 
aside  for  this  purpose.  The  treatment  of  these  plats  has  not  been 
similar  during  past  seasons;  hence  it  is  not  expected  that  the  first 
few  trials  will  yield  much  valuable  data. 

The  plats  were  plowed  as  nearly  uniformly  as  possible  about 
May  10.    On  May  17,  plat  No.  2  was  harrowed  once  with  the 
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Acme  harrow,  plat  No.  8  was  harrowed  twice  with  the  same,  No. 
4  three  times,  No.  5  four  times,  and  so  on  up  to  Na  7,  which  was 
harrowed  six  times.  Then  the  order  was  reversed.  No.  8  being 
harrowed  six  times.  No.  9  five  times.  No.  10  four  times,  and  so  on 
to  No.  14,  which  was  not  harrowed.  All  the  plats  were  sown  with 
White  Bussian  oats  May  23.  The  crop  was  cut  August  20  and  21, 
drawn  in  August  24  and  threshed  about  September  4.  The  yields 
were  as  follows : 

Yield  of  Yield  of 

Na  of  ffraln.  straw, 

idat  Lbs.  Oz.  Lbs.  Oz. 

1 79    8  152  8 

2 76    8  161  8 

8 85    8  174  8 

4 63    0.  163  0 

6 82    8  209  8 

6 79    0  227  0 

7 72    8  221  8 

8 , 76    8  232  8 

9 85  12  232  4 

10 86  12  173  4 

11 88    4  199  12 

12 99    0  186  0 

13 95    4  198  12 

14 95  12  186  4 

In  this  first  trial  of  the  experiment,  on  plats  variously  treated 
in  past  seasons,  it  should  be  no  surprise  if  the  yields  do  not 
follow  preconceived  ideas.  Indeed,  the  ground  plowed  up  so 
loosely  in  spring  that  the  remark  was  made  by  different  persons 
that  it  needed  no  harrowing.  The  yield  of  straw  corresponds  to 
some  extent  with  the  amount  of  labor  expended  in  the  prepara- 
tion; that  of  the  grain,  however,  does  not  As  further  trials 
eliminate  the  influence  of  dissimilar  treatment  in  the  past,  we  may 
have  opportunity  to  learn  from  this  experiment  how  far  yield 
responds  to  thorough  preparation. 

A  sin^e  observation  made  in  connection  with  this  experiment 
is,  however,  quite  suggestive.  It  was  noticed  all  through  the  grow- 
ing period  of  the  crop  that  the  appearance  of  plat  No.  4  was 
decidedly  inferior  to  that  of  either  No.  8  or  No.  5,  and  indeed  to 
that  of  all  the  others.    As  indicated  in  the  table,  the  yield  both 
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of  grain  and  straw  of  this  plat  was  quite  inferior  to  that  of  its 
neighbors.  The  only  difference  in  the  treatment  of  plats  Nos.  3, 
4  and  5  since  the  establishment  of  the  Station  was  that  in  1887 
plat  No.  4  was  permitted  to  grow  up  to  weeds  (intentionally),  while 
Nos.  3  and  5  yielded  a  crop  of  maize.  The  three  plats  were 
plowed  and  planted  alike  with  the  maize,  but  after  the  plants  had 
vegetated .  those  on  plat  No.  4  were  pulled  out,  leaving  those  on 
Nos.  3  and  5  to  mature  their  crops.  The  weeds  were  permitted  to 
grow  undisturbed  on  No.  4  until  autumn,  when  the  growth  on  all 
the  plats  was  jemoved.  It  appears,  therefore,  that  the  pernicious 
influence  of  weeds  may  not  be  confined  to  the  season  in  which 
they  grow,  but  that,  at  least  when  removed  in  autumn,  they  may 
injuriously  affect  the  soil  during  the  following  season. 

INVESTIGATIONS  IN  SOIL  PHYSICS. 

The  influence  of  treatment  upon  soil  moisture. 

Details  of  the  construction  of  new  lysimeters. 

The  progressive  movement  of  soil  water  during  percolation. 

Experiments  on  capillary  action  in  soils. 

The  condensation  of  water  upon  the  surface  of  soil  during  cold 

nights  in  spring. 

The  height  of  water  in  wells. 

The  soil  hygrometer. 

Introductory. 

Work  in  this  department  has  been  carried  on  the  past  season  as 
time  permitted.  The  investigations  were  brought  to  a  sudden 
termination,  however,  on  September  1,  through  the  resignation  of 
the  assistant  horticulturist,  and  were  also  restricted  somewhat 
through  inability  to  procure  the  needed  apparatus. 

Some  of  the  results  submitted  may  appear  fragmentary.  As 
the  experiments  were  performed,  only  as  time  could  be  spared 
from  the  horticultural  department,  it  seemed  useless  to  attempt  a 
more  systematic  line  of  investigation. 

The  Influence  of  Treatment  Upon  Soil  Moisture. 
Objects  of  the  experiment 
1.  To  ascertain  how  far  the  amounts  of  moisture  in  the  portion 
of  the  soil  occupied  by  the  roots  of  crops  may  be  influenced  by 
treatmei^t  aside  from  artificial  watering. 
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2.  To  ascertain  what  depth  of  surface  tillage  retains  the  greatest 
amount  of  soil  moisture. 

8.  To  compare  the  effects  of  mulching  with  those  of  tillage  in 
retaining  soil  moisture. 

Main  plat  G  9,  containing  one-twentieth  of  an  acre,  of  which  the 
diminsions  were  33  x  66  feet,  was  divided  into  ten  plats  of  equal 
size,  and  these  were  grouped  into  two  series  of  five  plats  each. 
The  arrangement  of  these  plats,  as  well  as  the  treatment  given 
them,  is  shown  in  the  accompanying  diagram : 


No.  1. 


Suface  neither 
mulched  nor 
tilled. 


A. 


No.  6. 

Surface  mulch- 
ed with  short 
oats  stra^  one 
Inch  deep. 

E. 


No.  i8. 


Surface  Ptirred 
one-half  Inch 
deep. 


B. 


No.  7. 


Surface  stirred 
four  Inches 
deep. 


No.  3. 


Surface  stirred 
two  inches 
deep. 


No.  8. 


Surface  stirred 
two  Inches 
deep. 


D. 


I 


No.  4. 


Surface  stirred 
four  Inches 
deep. 


D. 


No.  5. 

Surface  mulch- 
ed with  short 
oats  straw  one 
inch  deep. 

E. 


No.  O. 


Surface  stirred 
one-half  inch 
deep. 


B. 


No.  10. 


Surface  neither 
mulched  nor 
tilled. 


A. 


As  appears,  plats  6-10  inclusive  are  duplicates  of  1-5,  with  the 
exception  that  their  order  is  reversed.  This  was  done  in  order 
•  that  each  pair  of  duplicates  might  represent,  as  nearly  as  possible, 
an  average  of  the  whole  main  plat.  The  soil  of  this  main  plat  is, 
for  the  first  nine  or  ten  inches,  a  clay  loam,  rather  light  in  texture 
for  the  Station  farm,  but  containing  sufficient  clay  to  make  it 
bake  somewhat  in  dry  weather.  Below  this  it  is  a  very  tenacious 
clay,  generally  of  a  light  yellow  color,  but  in  spots  inclining 
to  bluish.  The  soil  to  the  depth  of  a  foot,  is  nearly  free  from 
large  stones,  but  contains  on  the  average  about  four  per  cent  by 
weight  of  fine  gravel  that  will  not  pass  through  a  sieve  of  ten 
meshes  to  the  inch. 

The  tillage  on  plats  2-4  and  7-9  inclusive  was  repeated  after 
every  rain  sufficient  to  puddle  the  surface,  as  soon  as  the  soil  was 
dry  enough  to  work.  On  plats  2  and  9,  the  garden  rake  only  was 
used.     On  the  other  tilled  plats  the  soil  was  thoroughly  loosened 
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with  the  spading  fork  to  the  required  depth,  after  which  the  sur- 
face was  made  fine  and  level  with  the  rake.  Sometimes  after 
slight  rains  the  surface  of  all  was  raked  over  without  using  the 
fork.  The  weeds  were  pulled  from  the  other  plats  as  they 
required  it. 

Once  each  week,  commencing  May  15  and  ending  October  3,  a 
sample  of  soil  was  taken  to  the  depth  of  one  foot,  for  drying,  from 
each  of  the  ten  plats.  The  sampling  was  done  with  a  tool  resem- 
bling in  form  a  butter  tester,  but  much  larger  and  stronger.  It 
was  made  by  splitting  a  section  of  one  and  a  half  inch  steel  tube 
through  the  center.  The  lower  end  of  one  piece  was  then  rounded 
and  made  somewhat  thinner,  to  form  the  point,  and  the  edges  were 
sharpened  on  the  inside,  while  to  the  upper  end  a  very  strong 
shank,  provided  with  a  socket  to  receive  a  handle,  was  riveted. 

In  dry  weather  it  was  found  impracticable  to  turn  the  tool 
about,  preparatory  to  drawing  it  out,  if  inserted  the  whole  twelvie 
inches  at  once.  The  first  insertion  was  therefore  made  to  the 
depth  of  about  six  inches,  and  in  the  bottom  of  the  hole  thus 
formed,  a  second  was  made  of  such  a  depth  that  the  two  repre- 
sented a  cylinder  of  soil  twelve  inches  long.  The  loose  soil,  that 
fell  into  the  hole  as  the  first  section  was  drawn  out,  was  rejected 
from  the  sample.  In  dry  weather,  the  surface  soil  on  the  tilled 
plats  was  scraped  away  with  the  foot  to  the  depth  of  a  fourth  or 
half  an  inch  before  taking  the  sample,  it  being  assumed  that  this 
dry  soil  serves  no  purpose  to  vegetation  except  through  its  office 
as  a  mulch.  As,  in  the  mulched  plats,  the  mulch  itself  was  not 
included  in  the  sample,  it  seemed  hardly  proper  to  include  that 
part  of  the  soil  on  the  tilled  plats  which  could  act  only  as  a 
mulch. 

The  samples  from  each  pair  of  duplicate  plats  were  placed  in  a 
fruit  jar  as  they  were  drawn.  The  jars,  which  were  sealed  as  they 
received  the  sample,  to  prevent  evaporation,  were  then  carried  to 
the  laboratory,  where  the  soils,  after  being  weighed,  were  exposed 
in  a  drying  oven  surrounded  by  water  until  they  ceased  to  lose 
weight,  after  which  each  sample  was  washed  through  a  sieve  of 
ten  meshes  to  the  inch  and  the  gravel  and  other  matters  that 
would  not  pass  the  sieve,  dried,  and  their  weights  deducted  from 
that  of  the  fresh  and  dried  sample.     The  per  cent  of  moisture 
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was  then  computed  by  diyiding  the  loss  of  weight  in  drying  bj 
the  net  wet  of  the  fresh  sample. 

In  the  following  table,  are  given  the  percentages  of  moisture 
contained  by  the  various  samples  for  each  week,  with  the  weekly 
average  for  all  the  plats  in  the  column  at  the  right,  and  the  average 
for  each  pair  of  plats  through  the  season  in  the  line  at  the  bottom : 

The  Influence  of  Treatment  Upon  Soil  Moisture. 


Sample  taken 
May  15 

May  33 

May  39 

Jane  6 

June  18 

June  10 

June  36 

July    3 

July  10 

July  17 

July  34 

July  SI 

Auff.    8 

Auir.  14 

Auk.  n 

Auu.  38 

Sept   4 

Sept  11 

Sept  18 

Sept  36 

Oct     8 

ATerage . . . , 


hi  u 

all 


A. 

18.6— 
17. a— 

17.8+ 
16.4— 
M.6+ 
14.3— 
17.3— 
16.8+ 
16.6— 
15.6— 
15.0+ 
U.»- 
14.3— 
16.4— 
16.8— 
14.9- 
16.4— 
17.5  f 
17.7— 
16.3  f 
17.8— 


16.10  f 


17.6+ 
17.5+ 
19.1+ 
16.9— 
17.1+ 
16.0— 
17.6+ 
17.6— 
16.3— 
16.9— 
16.8— 
16.4+ 
16.1— 
17.6— 
16.8+ 
16.3+ 
16.0- 
17.5+ 
19.6— 
17.3+ 
30.O+ 


IT. 10— 


§1 


c.  . 

17.3— 
17.0— 
18.4+ 
17.7— 
16.3— 
16.4— 
17.7+ 
18.8+ 
17.0— 
15.6— 
16.6+ 
16.2+ 
16.1— 
31.3— 
18.4+ 
16.9- 
16.0— 
16.9+ 
18.8— 
17.7+ 
19.8+ 


1T.41+ 


^  CD 
OD  O 


D. 

19.3+ 
16.7+ 
19.6+ 
16.4— 
17.0+ 
16.3+ 
18.4+ 
18.9— 
17.6— 
17.1— 
17.2— 
17.3— 
16.1- 
30.4— 
18.0— 
17.7+ 
16.7  f 
18.6+ 
20.6+ 
17.7+ 
30.8+ 


18.00 


I 

a 


ss. 

19.1— 
19.8- 
18.7— 
18,8— 
18.3— 
18.3— 
20.9— 
30.6+ 
19.6+ 
18.0+ 
19.4+ 
18.2+ 
19.0  f 
20.2+ 
19.8+ 
19.0+ 
18.3+ 
19.7+ 
21.4+ 
19.3+ 
30.6+ 
19.37+ 


i 


18.4S 
17.66 
18.70 
17.94 
16.69 
16.06 
18.38 
18.69 
17.96 
16.86 
16.86 
16.96 
16.16 
19.14 
17.76 
16.04 
16.48 
18.04 
19.66 
17.66 
19.8 


A  slight  examination  of  the  table  shows  dearlj  that,  with  very 
few  exceptions,  the  plats  neither  mulched  nor  stirred  contained 
the  least  moisture,  while  the  moisture  content  increased  regularlj 
with  the  depth  of  the  stirring  and  was  greatest  in  the  mulched 
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plata  The  bottom  line  of  the  table  shows  that,  on  the  average, 
this  gradation  was  uniform  and  marked. 

The  influence  of  surface  treatment  assumes  its  chief  importance 
in  time  of  drought  In  periods  of  abundant  rainfall,  it  matters 
little  to  the  farmer  whether  soil  stirred  one-half  inch  or  four 
inches  deep  contains  the  more  moisture.  But  when  his  crops  are 
suflFering  from  a  dearth  of  water,  he  would  gladly  know  how  he 
may  best  mitigate  the  effects  of  the  drought. 

If  we  observe  the  average  moisture  content  of  all  the  plats 
during  the  different  weeks,  as  given  in  the  right  hand  column  of 
the  table,  it  appears  that  the  four  dates  showing  the  lowest 
percentages  were  June  19,  July  31,  August  8  and  September  4 
During  the  week  preceding  each  of  these  dates,  then,  if  at  all,  the 
crops  must  have  been  suffering  from  drought. 

In  order  to  avoid  needless  repetition  of  words,  the  plats  will  be 
designated  by  the  letters  applied  to  them  at  the  head  of  thd 
columns  in  the  table.  Averaging  the  moisture  percentages  of  the 
different  plats  for  the  four  dates  above  mentioned,  we  have  for 
A  1455,  B  15.625,  C  15.925,  D  16.575,  and  E  18.45. 

If  now  we  compute  the  excess  of  moisture  in  the  other  plats 
over  A,  we  find  that  the  per  cent  is  for  B  1.075,  C  1.375,  D  2.025 
and  E  3.9,  from  which  it  appears  that  keeping  the  surface  stirred 
one-half  inch  deep  retained  1.075  per  cent  of  water  that  would 
otherwise  have  evaporated;  that  keeping  it  stirred  two  inches 
deep  retained  1.375  per  cent,  four  inches  deep  2.025  per  cent,  and 
keeping  it  mulched  one  inch  deep  retained  3.9  per  cent  of  water 
that  would  otherwise  have  been  lost  by  evaporation.  These 
differences  may  at  first  thought  seem  slight,  but  when  we  recall 
that  the  percentages  are  calculated  upon  the  weight  of  the  soil 
itself,  their  significance  more  readily  appears,  as  computations 
given  later  will  show. 

On  September  22,  an  exact  cubic  foot  of  soil  was  taken  up  on 
opposite  sides  of  the  main  plat  devoted  to  this  experiment  By 
drying  generous  samples  from  these  measured  bulks  of  earth,  it 
was  ascertained  that  the  dry  weight  of  a  cubic  foot  of  the  soil  under 
experiment  was  approximately  89.7  pounds.  Calculating  on  this 
basis,  and  reducing  the  water  contents  to  depth  inches,  as  we 
measure  rainfall,  it  appears  that  the  average   amounts  of  water 
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contained  in  each  cubic  foot  of  the  diflFerent  plats  during  the  four 
diyest  weeks  of  the  summer  was  for  A  2.797  in.,  B  3.096  in.,  0 
8.170  in.,  D  3.275  in.,  and  E  3.72  in.,  from  which  it  appears  that  the 
excess  of  the  other  plats  over  A  was  for  B  .299  in.,  0  .3737  in.,  D 
.478  in.  and  E  .923  in. 

Expressing  these  excesses  in  cubic  inches  and  in  liquid  measure, 
to  make  them  more  intelligible,  it  appears  that  the  excess  for 
each  cubic  foot  of  soil  was  in  the  case  of : 

B.  43.056  cubic  inches,  or  very  nearly  l.J  pints. 

C.  53.813  cubic  inches,  or  nearly  1  quart. 

D.  68.832  cubic  inches,  or  more  than  1  quart 
R  132.912  cubic  inches,  or  more  than  2  quarts. 

Expressing  these  excesses  in  barrels  per  acre,  the  number 
appears  in  the  case  of  B  258  barrels,  0  322  barrels,  D  412  barrels 
and  E  799  barrels. 

The  true  relations  of  these  numbers  appear  more  clearly  in  the 
annexed  illustration,  which  represents  the  depth  of  water  in  inches 
retained  in  each  series  of  plats. 

These  figures  clearly  show  that  the  amount  of  water  retained 
in  the  soil  in  dry  weather,  by  even  a  very  shallow  stirring  of  the 
surface,  is  by  no  means  inconsiderable.  It  should  be  remembered 
that  they  do  not  represent  the  total  amounts  of  water  thus  retained. 
That  is  to  say,  the  experiment  does  not  show  simply  that  B 
lost  258  barrels  of  water  per  acre  less  than  A  during  the 
four  weeks  under  consideration.  It  shows  rather  that  as  the  average 
of  four  observations,  made  during  the  four  dryest  periods  of  the 
Bommer,  the  soil  of  B  was  found  to  contain,  incorporated  within 
itself  and  available  to  plants,  had  plants  been  growing  within 
reach  of  it,  258  barrel*  of  water  per  acre  more  than  that  of  A, 
while  the  other  plats  contained  larger  amounts  than  this.  We 
may  infer,  therefore,  that  this  excess  of  water  was  maintained 
throughout  the  periods  of  drought,  despite  the  losses  from  evap- 
oration. 

The  figures  also  show  clearly  that  the  amount  of  water  retained 

by  the  stirring  of  the  surface  increased  with  the  depth  of  the 

stirring,  but  not  in  proportion  to  its  depth.     It  would  appear  that 

the  first    half   inch  of  stirring   retained  more  water  than  any 
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succeeding  one.  This  would  indicate  that  there  is  a  clearly  defined 
limit  to  the  depth  of  profitable  cultivation.  So  long  as  the  benefit 
to  the  crop,  through  the  conservation  of  moisture,  is  greater  than 
the  injury  accruing  from  root  laceration,  the  cultivation  is  profit- 
able; beyond  this  it  may  become  unprofitable. 

The  influence  of  the  mulch  in  retaining  water  in  the  soil  is 
especially  noticeable.  The  mulch  used  in  this  experiment  was  of 
fine  oat  straw  that  had  served  during  the  preceding  winter  in 
covering  strawberries.  Its  depth  did  not  exceed  one  inch  after  it 
had  become  packed  a  little  by  the  rains,  and  it  was  not  renewed 
during  the  season.  It  appears,  however,  that  during  the  dry 
weather  its  efficacy  in  retaining  water  was  almost  double  that  of 
the  deepest  soil  stirring  used  in  this  experiment,  a  fact  which 
emphasizes  the  great  value  of  mulching  in  its  proper  place. 

Conclusions. 

The  restdts  of  this  experiment  warrant  the  following  conclusions 
for  the  soil  upon  which  it  was  made  : 

1.  That  keeping  the  surface  of  the  soil  stirred,  if  only  to  the 
depth  of  half  an  inch,  increases  the  water  content  of  the  first 
twelve  inches  to  a  very  appreciable  degree. 

2.  That  the  deeper  the  tillage,  at  least  up  to  four  inches,  the 
greater  is  the  increase  in  water  content. 

3.  That  the  rate  of  increase  diminishes  as  the  depth  increases. 

4.  That  a  slight  mulch  exerts  a  far  greater  influence  in  retaining 
water  than  tillage  four  inches  deep. 

An  observation  made  while  excavating  for  a  lysimeter  in  the 
latter  part  of  August  is  appropriate  here,  as  showing  the  depth  to 
which  surface  tillage  aflects  the  water  content  of  the  soiL  The 
excavation  was  made  on  a  dry  ridge,  in  order  to  escape  bottom 
water,  and  on  one  side  it  reached  into  the  comer  of  a  plat  that 
had  been  plowed  in  the  spring,  but  upon  which  no  crop  had  been 
planted,  and  which  had  not  been  cultivated  during  the  summer. 
The  soil  it  was  necessary  to  remove  was  very  dry  and  hard,  except 
beneath  this  plowed  portion,  where  it  was  so  much  moister  and 
softer  that  the  labor  of  excavation  was  very  materially  reduced. 
The  influence  continued  to  be  noticeable  to  the  depth  of  at  least 
two  feet 
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Details  of  the  Construction  op  New  LYsncKTERa 

In  the  Station  report  for  1887,  p.  113-14,  is  briefly  described  a 
new  lysimeter,  devised  by  Dr.  Babcock  and  myself,  which  is 
believed  to  possess  Bome  important  advantages  over  those  in  use 
at  other  experiment  stations. 

Daring  the  past  season,  four  lysimeters  have  been  constructed 
at  the  Station  on  the  new  plan.  Unfortunately,  they  could  not  be 
put  in  sufficiently  early  so  that  any  record  of  percolation  and 
evaporation  for  the  past  summer  could  be  secured.  It  is  expected, 
however,  that  the  soil  within  them  will  become  well  settled  during 
the  winter,  so  that  they  will  be  in  condition  to  furnish  valuable 
data  next  season. 

As  it  is  known  that  certain  other  experiment  stations  contem- 
plate putting  in  lysimeters,  it  is  thought  that  a  description  of  those 
recently  completed  at  our  Station  may  prove  of  interest 

For  the  benefit  of  those  who  have  not  seen  the  description  of 
the  new  lysimeter,  as  given  in  our  last  report,  it  is  stated  here  that 
the  new  feature  consists  chiefly  in  supplying  an  artificial  water 
table  at  the  bottom  of  the  column  of  soil,  in  order  to  furnish  con- 
ditions more  like  those  in  the  open  ground.  This  water  table  is 
so  arranged,  that,  while  it  is  kept  at  a  constant  height,  it  does  not 
interfere  with  the  measurement  of  the  percolation,  and  facilitates 
the  measurement  of  the  evaporation.  The  details  of  the  arrange- 
ment will  readily  appear  from  the  drawing  accompanying  this  article. 

The  lysimeters  recently  completed  at  the  Station  are  four  in 
number.  Two  of  these  contain  a  column  of  soil  three  feet  in 
depth,  exclusive  of  the  sand  used  at  the  bottom ;  the  other  two 
contain  a  column  six  feet  in  depth.  One  of  each  pair  was  filled 
with  the  soil  "  in  place,"  in  order  to  preserve  its  natural  composi- 
tion and  solidity ;  the  other  was  filled  with  air-dried  and  sifted 
garden  soil,  in  order  to  investigate  the  movements  of  soil  water 
from  a  somewhat  diflerent  standpoint  A  sample  of  soil  was 
taken  from  each  foot  in  depth  of  the  excavation  in  those  filled  "  in 
place,"  and  preserved  for  future  analysis  in  case  it  should  be 
needed.  Samples  of  the  soil  with  which  the  others  were  filled 
were  also  preserved. 

The  lysimeters  were  made  in  the  form  of  a  cylinder  and  bound 
with  strong  iron  hoops.     It  was  thought  that  this  form  would 
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give  greater  strength  and  durability  than  the  square  form  that 
has  generally  been  employed.  In  order  to  facilitate  computations, 
the  area  inclosed  within  the  cylinders  was  designed  to  represent 
as  nearly  as  possible  one  ten-thousandth  part  of  an  acre  (28.26 -|- 
inches  in  diameter).  The  wood-work  was  ordered  to  be  made  so 
that  the  inside  diameters  of  the  cylinders  should  be  28.J  inches. 
It  was  found,  however,  that  after  the  copper  lining  had  been  put 
in,  the  actual  diameter  was  a  fraction  less  than  28|  inches.  The 
error  was  doubtless  due  to  shrinking  of  the  staves,  which  were 
not  very  dry  when  the  cylinders  were  made.  The  desired  area 
will  be  secured  by  soldering  a  copper  hoop,  of  the  exact  diameter 
required,  to  the  top  of  each  cylinder. 

Each  lysimeter  was  made  of  22  white  oak  staves  of  equal  widtL 
These  were  cut  from  plank  2  J  inches  thick,  but  in  order  to  form 
sufficient  taper  to  hold  the  hoops  they  were  dressed  down  from 
the  center  to  1|  inches  thick  at  each  end.  A  section  is  shown 
at  A  A  in  the  drawipg.  The  bottonas  were  made  of  two  inch 
white  oak  plank.  In  the  two  cylinders  that  were  filled  with  sur- 
face soil,  the  bottom  was  set  in  a  gain,  cut  about  the  inside  of  the 
cylinder,  two  inches  from  the  lower  end.  In  the  other  two,  it 
was  made  of  a  diameter  corresponding  to  that  of  the  outside  of 
the  cylinder,  as  in  the  drawing,  and  was  fastened  in  place  with 
iron  clamps,  after  the  cylinders  were  filled. 

The  cylinders  were  lined  with  sheet  copper.  For  the  first 
twenty  inches  down  from  the  top,  the  grade  known  in  commerce 
as  "18-ounce"  (supposed  to  weigh  18  ounces  to  the  square 
foot)  was  used.  Below  this  the  "li-ounce"  grade  was  used.  It 
was  assumed  that  the  chief  danger  of  breakage  of  the  lining 
would  occur  near  the  surface  of  the  soil,  where  the  changes  of 
temperature  are  greatest,  and  where  the  ground  freezes  hardest; 
hence  a  heavier  grade  of  copper  was  used  in  this  pari 

The  two  cylinders  filled  with  soil  "  in  place  "  were  sunk  about 
the  columns  of  soil  by  excavating  on  the  outside  and  dressing 
down  the  column  to  fit  the  inside  of  the  cylinder.  For  the  latter 
work,  a  mason's  trowel  was  found  very  serviceable.  In  the  first 
one  filled,  which  was  the  shorter  one,  a  cask  was  set  on  the  top  of 
the  cylinder  and  the  first  soil  removed  was  put  into  this,  to  form 
a  weight,  to  assist  in  settling  the  cylinder.     This,  however,  proved 
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objectionable,  as  the  adhesion  of  the  soil  to  the  inner  wall  of  the 
(^linder  became  so  great  that  it  was  found  almost  impossible  to 
settle  the  latter  through  the  last  few  inches  of  its  descent  To 
ftToid  this  diflBculty  in  the  longer  cylinder,  a  hoop  of  bar-iron  was 
made,  of  which  the  inside  diameter  was  one-fourth  of  an  inch 
less  than  that  of  the  cylinder.  This  was  attached  to  the  end  of 
the  cylinder  that  was  to  enter  the  soil,  by  means  of  small  iron 
bra<^et8  riveted  to  the  hoop  and  fastened  to  the  ends  of  the  stayes 
by  strong  screws.  This  hoop,  being  slightly  smaller  in  diameter 
than  the  cylinder,  regulated  the  size  of  the  column  of  soil  and 
prevented  friction  against  the  inner  wall.  It  also  furnished  a 
oonvenient  guide  in  dressing  down  the  outside  of  the  column. 
With  this  arrangement  no  additional  weight  was  needed 
to  force  the  cylinder  down  as  fast  as  the  excavation  progressed. 
The  cylinder,  having  been  sunk  to  the  desired  depth,  was 
inclined  to  one  side  sufficiently  to  break  the  column  of  soil  at  the 
lower  end,  when  the  edge  of  the  plank  bottom  was  inserted  into 
the  fissure  thus  formed.  By  means  of  jackscrews  set  between  the 
cylinder  and  the  back  of  the  pit,  the  cylinder  was  then  crowded 
over  upon  its  bottom,  the  latter  being  held  in  place  by  bracing  it 
from  the  opposite  bank.  This  accomplished,  the  bottom  was 
temporarily  fastened  in  place  by  screwing  strong  angles  of  band- 
iton  to  the  sides  of  the  cylinder,  the  Ipwer  arm  of  the  angle  being 
first  driven  beneath  the  bottom.  A  temporary  head  was  now  put 
on  the  top  to  keep  the  soil  from  spilling  out  during  the  removal, 
after  which  the  cylinder  was  tipped  until  its  top  lay  against  the 
bank  of  the  excavation.  It  was  then  lifted  with  jackscrews  until 
by  means  of  skids,  a  rolling  chain  hitch  and  a  team,  it  could  be 
rolled  out  of  the  excavation.  It  was  next  loaded  upon  a  truck- 
wagon  and  haided  to  the  pit  prepared  for  it,  where  it  was  unloaded 
with  the  end  intended  to  enter  the  soil  upward.  The  plank  bot- 
tom was  then  removed,  and  six  inches  of  the  earth  taken  out  to 
make  room  for  the  layer  of  sand,  shown  at  B  in  the  drawing,  upon 
which  the  column  of  soil  rests.  This  accomplished,  the  drain 
tube  C  was  inserted  through  a  hole  in  the  side  of  the  cylinder  and 
securely  soldered  to  its  place.  The  sand,  which  had  previously 
been  washed  and  dried,  was  then  poured  in,  and  the  top  care- 
fully leveled,  after  which  the  copper  bottom  D  was  inserted  and 
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thoroughly  soldered  in.  The  latter  was  ordered  an  inch  larger  in 
diameter  than  the  cylinder,  and  its  outer  edge  was  bent  into  a 
flange  half  an  inch  wide.  It  was  inserted  with  the  flange  pointing 
outward,  as  a  boiler  head  is  usually  put  in,  which  made  it  possible 
to  nail  it  in  securely  before  the  soldering.  The  space  between  the 
copper  bottom  and  the  end  of  the  cylinder  was  then  filled  in  with 
a  false  bottom,  made  of  half  inch  boards,  after  which  the  plank 
bottom  was  put  on  and  securely  fastened  by  means  of  the  angle 
irons.  The  cylinder  was  then  laid  down,  rolled  to  the  pit  and 
lowered  to  its  position  by  means  of  an  inclined  plane  and  an 
extemporized  windlass.  The  tube  connecting  the  drain  pii)e  with 
the  lysimeter  pit  was  then  inserted  through  the  wall  and  soldered 
at  the  point  E. 

The  apparatus  for  supplying  the  water  is  somewhat  different 
from  that  described  in  our  last  report,  and  may  need  some 
explanation*  F  is  a  graduated  glass  vessel  holding  1,000  cubic  cen- 
timeters. The  bottom  is  stopped  by  a  rubber  cork,  through  which 
pass  two  slender  tubes,  which  connect  at  their  lower  end  with  the 
four-way  brass  stop-cock  G.  Below  this  the  tubes  are  continued 
into  the  mouth  of  the  drainage  tube  0,  which  turns  upward,  form- 
ing an  elbow  inside  the  lysimeter  pii  At  H  is  another  stop-cock, 
which  is  placed  on  a  line  with  the  upper  side  of  the  drainage  tube 
0,  and  which,  so  long  as  it  is  open,  limits  the  depth  of  water  in 
the  bottom  of  the  lysimeter.  It  will  be  observed  that  of  the  two 
slender  tubes  .that  pass  downward  from  the  stop-cock  G,  the 
right  hand  one  comes  to  an  end  opposite  the  drainage-cock  EE, 
while  the  other  one  extends  somewhat  farther. 

Let  us  now  suppose  the  water  in  the  bottom  of  the  lysimeter  to 
be  on  a  level  with  the  open  drainage-cock  H,  and  the  four-way  cock 
G  to  be  turned  so  that  the  holes  through  the  pin  form  a  passage 
from  the  reservoir  F  into  the  drainage  tube  0.  If  now  there  is 
percolation  from  the  soil  of  the  Ijsimeter,  the  water  percolated  flows 
out  through  the  drainage-cock  H  and  is  collected  in  the  bottle 
beneath  ii  If,  on  the  other  hand,  the  soil  of  the  lysimeter 
absorbs  some  of  the  bottom  water,  the  level  of  the  latter  falls, 
permitting  a  bubble  of  air  to  enter  the  slender  tube  at  I,  which, 
passing  upward  through  the  cock  G,  is  conducted  into  the  upper 
part  of  the  reservoir  F.    This  allows  an  equal  bulk  of  water  to  pass 
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out  of  the  reservoir  through  the  other  slender  tube  into  the 
drainage  tube.  Thus,  whatever  water  passes  out  of  the  reservoir 
F  represents  the  amount  of  bottom  water  absorbed  by  the  soil  of 
the  lysimeter,  and  whatever  flows  out  through  the  drainage-oook 
H  represents  the  percolation.  If  the  apparatus  is  properly 
adjusted,  the  movements  of  the  soil  water  may  thus  be  measured 
with  a  very  great  degree  of  accuracy. 

When  it  is  desired  to  refill  the  reservoir  F,  it  is  only  necessary 
to  torn  the  cock  G  one-fourth  of  the  way  around,  which  shuts  ofif 
the  connection  with  the  drainage  tube,  and  at  the  same  time  opens 
two  other  orifices.  Water  now  flows  through  the  rubber  tube  from 
the  supply  bottle  J  and  rises  into  the  reservoir,  while  the  air 
escapes  from  the  latter  through  the  opposite  end  of  the  stop- 
cock pin. 

The  Pbooressive  Movement  op  Soil  Water  Dubinq  Peboolation. 

Whether  rain  water,  falling  on  a  saturated  soil,  mingles  at  once 
with  the- soil  water,  the  two  flowing  off  together  through  the 
drainage,  or  whether  it  remains  in  a  layer  above  the  water  already 
contained  by  the  soil,  forcing  the  latter  out  and  taking  its  place, 
is  a  question  of  some  interest  to  scientific  agriculture.  It  is  a 
well-known  fact  that  liquids  in  contact  tend  to  diffusion  when  not 
hindered  by  the  presence  of  insoluble  matters.  For  example,  if 
we  add  pure  water  to  a  solution  of  any  soluble  salt,  the  two  liquids 
do  not  remain  separate,  but  each  quickly  mingles  with  the  other, 
and  a  more  dilute  solution  is  formed. 

But  suppose  that,  before  adding  the  water  to  this  solution,  we 
add  to  it  as  much  of  some  finely  divided  insoluble  powder  as  it  is 
able  thoroughly  to  moisten.  How  far,  if  at  all,  does  the  presence 
of  this  powder  interfere  with  the  diffusion  process? 

The  soil  is  a  mixture  of  more  or  less  finely  divided  and  insoluble 
materials,  more  or  less  completely  saturated  with  a  very  dilute 
solution  of  various  substances.  Water  faUs  on  the  surface  as  rain. 
The  question  raised,  therefore,  may  be  applied  directly  to  the  soiL 

During  the  past  year,  a  series  of  experiments  has  been  conducted 
at  this  Station,  intended  to  throw  light  upon  this  question.  These 
experiments  have  gone  so  far  that  the  results  seem  to  warrant  the 
belief  that  a  nearly  complete  displacement  of  the  water  contained 
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in  a  sample  of  saturated  soil  takes  place,  when  a  quantity  of  water 
is  added  at  the  surface  equal  to  that  already  contained  by  the 
sample,  and  that  diffusion  takes  place  very  slowly  within  the  soil 
As  reasons  for  this  belief  the  following  may  be  mentioned : 

1.  When  water  is  added  to  the  upper  surface  of  a  column  of 
saturated  soil,  percolation  commences  almost  immediately  from 
the  bottom,  the  percolation  continuing  as  long  as  any  water 
remains  above  the  surlace  of  the  soil  and  no  longer.  In  pure  sand 
of  moderate  size  grain,  the  time  that  elapses  between  the  adding 
of  the  water  and  the  commencement  of  the  percolation  is  so  short 
as  to  be  scarcely  perceptible,  even  when  the  column  is  of  consid- 
erable length.  In  this  case,  unless  the  diffusion  is  instantaneous, 
a  more  or  less  complete  displacement  must  occur. 

2.  A  glass  tube,  three  feet  long  and  one  and  a  half  inches  in 
diameter,  was  closed  at  the  lower  end  with  a  bit  of  filter  paper, 
which  was  held  in  place  by  a  piece  of  fine  wire  cloth  tied  over  the 
end  of  the  tube.  The  tube  was  then  filled  nearly  to  the  top  with 
pure  white  quartz  sand,  of  which  the  grains  were  something  less 
than  one  hundredth  of  an  inch  in  diameter.  After  saturating  the 
sand  with  clear  water,  one  hundred  cubic  centimeters  of  a  very 
dilute  solution  of  potash,  colored  a  brilliant  crimson  by  means  of 
the  indicator,  phenolphtalein,  were  added  at  the  top.  The  colored 
liquid  entered  the  column  at  its  upper  end  and  passed  downward 
rapidly,  until  all  of  it  had  disappeared  below  the  top  of  the  sand, 
when  the  downward  movement  suddenly  ceased.  The  moment  the 
colored  water  began  to  enter  the  sand  at  the  top,  the  clear  water 
commenced  to  percolate  from  the  bottom,  and  as  soon  as  the 
former  ceased  to  move  downward,  the  percolation  came  to  an  end. 
One  hundred  cubic  centimeters  of  clear  water  were  next  added, 
when  the  colored  liquid  at  the  top  of  the  column  moved  downward, 
being  followed  by  the  clear  water,  until  the  water  had  all  entered 
the  sand,  when  the  movement  again  stopped.  Next,  the  colored 
liquid  was  again  added  with  the  result  noted  at  first  The  liquids 
were  alternated  in  this  way  until  the  column  was  filled  throughout 
with  the  red  and  white  bands  formed  by  the  differently  colored 
liquids.  The  boundaries  of  these  bands  were  not  very  sharply 
defined,  though  by  no  means  obscure.  After  this,  the  column  was  left 
undisturbed  for  three  days,  and  at  the  end  of  this  time  the  bands 
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were  still  visible,  though  rendered  rather  indistinct  through 
diffiisioiL 

The  fact  that  these  colored  bands  moved  successively  down- 
ward through  the  sand  is  clear  evidence  that  the  added  liquids 
displaced  the  liquids  alresMly  contained  bj  the  sand,  and  that 
diffusion  did  not  take  place  during  the  process  to  any  great  extent 

3.  In  another  experiment  a  glass  cylinder  eighteen  inches  long 
and  five  inches  in  diameter,  closed  at  its  lower  end  as  already 
described,  had  its  inner  walls  dusted  with  a  little  of  the  indicator 
named  above,  after  which  it  was  filled  with  emery  fiour  and  the 
latter  saturated  with  water.  A  little  dilute  solution  of  potash 
was  then  added  at  the  upper  end  of  the  cylinder.  The  crimson 
color  produced  by  the  action  of  the  potash  on  the  indicator  first 
appeared  at  the  top,  and  passed  downward  regularly,  as  long  as 
any  of  the  solution  remained  above  the  emery.  When  the  latter 
had  all  disappeared,  however,  the  downward  movement  ceased 
until  more  was  added.  This  process  continued  until  the  bottom 
of  the  cylinder  was  reached  by  the  colored  band,  but  not  a  drop 
of  the  colored  liquid  passed  off,  as  percolation,  previous  to  this 
time.  The  amount  of  the  percolation  before  the  potash  appeared 
was  somewhat  greater  in  this  case  than  the  amount  of  water 
contained  by  the  emery  flour,  showing  clearly  that  the  potash 
solution  did  not  come  through  until  it  had  first  forced  out  the 
water  contained  by  the  emery  flour. 

4.  Other  tests  were  made,  using  nitrate  of  soda,  sulphate  of 
copper  and  common  salt,  adding  dilute  solutions  of  these 
substances  to  columns  of  sand  and  detecting  their  appearance  in 
the  percolation  by  means  of  indicators,  with  similar  results. 

5.  In  a  later  experiment,  the  attempt  was  made  to  measure  the 
actnal  per  cent  of  displacement  in  the  case  of  the  white  sand  used 
in  the  trial  first  described.  The  wet  sand  in  the  tube  was  replaced 
b J  dry,  and  just  beneath  the  center  of  the  bottom  of  the  tube,  was 
secared  a  piece  of  filter  paper,  upon  which  was  placed  a  bit  of  the 
indicator  named  above.  A  measured  quantity  of  water  was  then 
added  at  the  top  of  the  tube,  and  after  the  percolation  had  ceased, 
the  quantity  percolated  was  measured,  to  ascertain  thd  amount 
of  water  retained  by  the  sand.  The  same  quantity  of  a  one 
per     cent   solution  of    potash  was  next    added  by  means  of  a 

26 
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supply  bottle  so  arranged  that  the  solution  came  in  contact  with 
the  sand  as  fast  as  the  latter  would  absorb  it,  but  no  faster.  Thus 
the  indicator  at  the  bottom  of  the  tube  would  reveal  the  first 
molecule  of  potash  that  had  passed  through  the. sand,  and  by 
means  of  a  screw-clamp  the  supply  of  the  solution  from  the  bottle 
could  be  instantly  stopped.  Four  trials  made  with  this  apparatus 
showed  the  average  percentage  of  the  water  displaced  by  the  solu- 
tion, before  any  of  the  latter  had  passed  through  the  sand,  to  be 
93.65. 

Many  attempts  were  made  to  measure  the  percentage  of  dis- 
placement in  samples  of  ordinary  garden  soil,  but  every  one  failed 
from  the  fact  that  some  quality  of  the  soil  either  destroyed  the 
virtue  of  the  indicator  used,  or  else  fixed  the  material  used  in  the 
solution.     Several  trials  were,  however,  carried  out  with  emery 
flour  with  partial  success.    With   this   material,  the  downward 
progress  of  the  potash  solution  used  was  readily  traced  by  dust- 
ing the  indicator  along  the  inside  of  the  cylinder,  as  already 
described.     The  movement  was  always  progressive,  but  the  solu- 
tion did  not  appear  to  travel  as  rapidly  as  the  amount  added,  and 
the  amount  of  percolation  would  indicate.     The  emery  flotir  either 
removed  a  part  of  the  potash  from  the  solution,  or  else  fixed  a 
portion  of  it.     In  none  of  the  trials,  however,  have  any  results 
been  secured  that  were  opposed  to  an  hypothesis  of  the  progressive 
movement  of  the  soil  water. 

Experiments  are  needed  to  discover  the  influence  of  the  size  of 
the  particles,  the  depth  of  the  column,  the  rate  of  water  supply, 
eta,  upon  the  percentage  of  displacement 

EXPEEIMENTS  ON  CAPILLAET  ACTION  IN  SOILS. 

The  height  to  which  water  rises  by  capillarity  in  different  soils, 
and  its  rate  of  progress. 

The  influence  of  matters  in  solution  upon  the  rate  of  capillary  flow. 

The  BteiGHT  to  Which  Water  Rises  by  Capillarity  m  Differ- 
ent Soils,  and  its  Rate  op  PRooRSsa 

Under  this  subject,  is  described  in  our  Report  for  1887  (pp. 
103-4),  an  apparatus  designed  for  measuring  the  extent  and  rate 
of  the  rise  of  water  through  different  soils  by  capillary  attraction. 
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This  apparatus  consists  of  -four  vertical  glass  tubes,  five  feet  in 
length  and  about  one  and  five-eighths  inches  inside  diameter,  sup* 
ported  in  a  vertical  position,  with  their  lower  ends  covered  with 
fine  brass  wire  cloth,  and  connected  with  a  pan,  in  which  water  is 
kept  at  a  very  nearly  constant  depth  by  means  of  an  inverted 
supply  bottle.  One  of  these  tubes  was  filled  with  muck,  a  second 
with  garden  soil,  a  third  with  sand  and  the  fourth  with  clay,  all 
of  the  soils  being  air-dry,  and  sifted  through  a  sieve  of  100  meshes 
to  tha  inch. 

This  experiment  was  started  May  5,  1887,  and  has  been  since 
continued.  The  rise  of  the  water  by  capillary  attraction  as  deter- 
mined by  the  change  in  color  of  the  soil,  was  measured  daily 
during  the  first  eight  months.  After  this,  as  the  rate  became 
very  slow,  the  measurements  were  made  less  frequently.  In  our 
last  report  the  rise  of  water  in  the  different  tubes  is  given  from 
May  5  to  November  17, 1887. 

During  the  past  year  the  water  has  continued  to  advance  slowly 
in  all  of  the  tubes,  and  in  the  one  containing  the  garden  soil,  the 
water  had  risen  to  the  top  of  the  column  by  August  15.  It 
is  interesting  to  notice,  however,  that  the  comparative  rate  of 
progress  in  the  muck  and  garden  soil  was  reversed  during  the  last 
few  months.  ThttlB  the  water  rose  in  the  garden  soil  only  6} 
inches  from  November  17,  1887,  to  August  15, 1888,  while  in  the 
muck  it  rose  lOf  inches  in  the  same  time.  The  height  to  which 
the  water  had  risen  in  the  different  tubes  on  November  17, 1887, 
and  on  August  15  and  November  17, 1888,  was  as  follows : 


Tube  No.  i, 
Muck. 


ss 


No.  2, 
GakdenBoil. 


^ 


No.  3. 
Sand. 


No.  4. 
Cult. 


1^ 


8 


Norember  17, 1887 

Aiumst  15,1888... 

Noramber  17. 1888 


Inch. 

33K 
S6H 


Inch. 

lOX 
2}i 


Inch. 
48 

63K 


Inch. 


6K 


Inch. 

24 
24>^ 


Inch. 

4K 


Inch. 

34 
36 
35K 


Inch. 


At  the  time  this  experiment  was  started,  it  was  thought  that  it 
would  give  some  indication  of  the  power  of  the  different  soils,  in 
their  natural  condition,  to  transmit  water  by  capillary  attraction. 
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It  probably  does  not  do  this  unless  it  be  in  the  case  of  the  sand. 
In  the  garden  soil  and  clay,  the  angnlar  particles  of  the  air-dry 
material  are  probably  in  contact  only  at  their  comers,  while  in  the 
muck  the  expansion  of  the  material  due  to  the  absorption  of  water 
is  so  great  that  the  particles  are  doubtless  so  closely  pressed 
together  as  to  materially  retard  the  passage  of  water  through  and 
between  them. 

The  Influence  of  Matters  in  Solution  upon  the  Bate  of 
OAPn.LABT  Flow. 

In  an  experiment  reported  in  1887,*  it  was  shown  that  weak 
solutions  of  sodium  chloride  promoted  the  rate  of  capillary  flow  in 
horizontal  tubes  filled  with  sifted  garden  soil,  while  stronger  solu- 
tions retarded  it  This  experiment  was  repeated  with  sodium 
nitrate  with  the  same  result,  t.  e.,  a  five  per  cent  solution  promoted 
the  rate,  while  a  ten  per  cent  solution  retarded  ii  The  attempt 
was  made  to  repeat  the  experiment  with  solutions  of  muriate  of 
potash,  but  the  apparatus  becoming  broken,  it  had  to  be  abandoned^ 

Yon  Klenze,t  who  made  experiments  with  weak  solutions  of 
various  soluble  salts  in  vertical  tubes,  found  that  all  the  solutions 
rose  slower  than  distilled  water,  and  that  the  retardation  increased 
with  the  strength  of  the  solution.  The  results  secured  in  my 
experiments  strongly  suggest  that  a  somewhat  different  law  applies 
in  horizontal  tubes. 

The  Condensation  of  Wateb  at  the  Subfaoe  of  the  Soil  Dubeno 
Cold  Nights  in  Spbing. 
Every  gardener  knows  that  his  partially  dry  surface  soil  is  ren- 
dered temporarily  wetter  by  freezing  and  thawing.    It  often  hap- 
pens in  early  spring  that  the  soil  is  in  excellent  condition  for 
planting  at  night,  when  on  the  following  morning,  after  a  clear 
cold    night,  in  which   the   surface   freezes   somewhat,   it  is   so 
wet   and    sticky   on    thawing    out    that   work   upon   it  has    to 
*be  deferred.     In  order  to  ascertain  if  the  amount  of  this  con- 
densation is  as  great  as  it  appeftrs  to  be,  two  samples  of  soil 
were  taken  from  the  surface  of  a  garden  bed  at  6  p.  m.  on  April 
23,    and   two   others   on  th&   following   morning.     These   were 

•Report  New  York  Agricultural  Experiment  Station,  1887,  pp.  109-10. 
t  Landwirthschafliche  Jahrbttcher,  Band  VI,  Heft  1,  pp.  109-10. 
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dried,  from  whioh  it  appeared  that  those  taken  at  night  contained 
on  the  average  7.67  per  cent  of  water,  while  those  taken  in  the 
morning  contained  10.06  per  ceni  The  samples  were  taken  to  the 
depth  of  abont  three-fourths  of  an  inch,  and  the  figures  indicate 
that,  to  at  least  this  depth,  the  soil  gained  in  moisture  content 
2.49  per  cent  during  the  night  It  appears,  therefore,  that  the 
amount  of  water  thus  condensed  is  reaUj  small.  If  we  assume 
that  the  soil  increased  at  the  same  rate  to  the  depth  of  two  inches, 
the  increase  would  only  amount  to  about  one-fortieth  of  an  inch 

of  rain. 

The  Hetqht  of  Water  in  Wells. 

The  observations  upon  the  depth  of  the  water  table,  as  indicated 
b^  the  height  of  water  in  an  abandoned  well  near  the  Station 
buildings,  which  were  commenced  in  December,  1886,  have  been 
continued  daily  throughout  the  past  year.  The  results  are  of 
considerable  interest,  as  they  indicate  that  the  depth  of  the  water 
table  is  influenced  far  more  by  season  than  by  the  amount  of 
rainfall  The  height  of  the  water  in  the  well  on  the  first  day  of 
each  month,  and  also  the  rainfall  for  the  month  immediately  pre- 
ceding, for  two  years,  is  here  given,  and  in  order  to  make  the  figures 
more  readily  intelligible,  the  results  are  also  presented  in  graphic 
form  : 


1887. 


la 

1^ 


1888. 


3 

If 


Deo.  1  (1886  and  1887), 

Jan.     1 

Peb.     1 

March  1 

April    1 

May     1 

June    1 

July     1 

▲nff.    1 

Sept    1 

Oct      1 

Nov.     1 


Ft 
18 

6 

6 

4 

5 

4 

6 

0 

10 

11 

13 

16 


In. 
s. 

4. 

8. 

10.28 
.76 

9.26 
10. 

2. 

6.76 

3. 

4.6 

4.6 


In. 

8.48 
1.24 

.18 
2.07 

.48 
1.37 

.46 
2.01 
6.37 
3.08 

.76 
1.74 


Ft 
16 

17 

16 

9 

6 

4 

6 

7 

9 

11 

18 

14 


In. 
0. 

8.6 
8.28 

11.76 
1.76 
8. 
2.76 

10.26 
2.6 
7.6 
0.26 
4. 


In. 

1.68 
1.34 

.78 
1.04 
1.43 
8.09 
2.79 
8.88 

.99 
4.02 
2.73 
3.46 


Digitized  by  VjOOQIC 


198         B.EPOBT  OF  Agbioultubal  Exfebiment  Station. 

In  the  graphic  diagram,  each  mark  in  the  water  table  record 
indicates  one  foot,  measured  from  the  top  of  the  diagram,  and  in 
the  record  of  precipitation,  each  mark  represents  one-fifth  of  an 
inch,  measured  from  the  bottom.  Although  the  record  is  much 
shorter  than  is  desirable  for  the  purpose  of  forming  conclusions, 
two  facts  are  strikingly  brought  out 

1.  Fluctuations  in  the  precipitation  from  month  to  month  did 
not  much  aflfect  the  height  of  the  water  table.  The  very  light 
precipitation  of  January,  1887,  did  not  stop  the  rise  of  the  water 
table,  nor  did  the  extremely  large  rainfall  of  July  of  the  same 
year  cause  the  water  table  to  stop  falling. 

2.  The  rapid  rise  in  the  water  table  from  January  7  to  April  1, 
1888,  was  not  due  to  large  precipitation  during  this  time,  nor  was 
the  fall  from  May  7  to  November  1,  of  the  same  year  due  to  small 
precipitation. 

These  facts  suggest  that  a  study  of  the  relation  of  the  height 
of  the  water  table  to  the  amount  of  rainfall  may  develop  some 
interesting,  if  not  valuable  knowledge. 

The  Soil  Hygbometee.* 

The  experiments  with  this  instrument  were  continued  so  far  as 
was  possible  with  home  made  apparatus.  Owing  to  imper- 
fections in  this,  no  record  of  scientific  value  can  be  presented. 
The  experiments  of  the  past  season,  however,  added  strength  to 
the  probability  that  the  principle  adopted  is  capable  of  furnishing 
an  accurate  record  of  the  fluctuations  in  the  moisture  of  the  soil. 

*For  description  and  illustrations  of  the  soil  hygrometer  see  Beports 
New  York  Agricultural  Experiment  Station  for  1886,  p.  182 ;  1887,  pp.  11 
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INDEX  TO  THE  REPORTS 

OF  THE 

hoeticultueist  and  assistakt  horticulturist  for  the 
Years  1882-1887,  Inclusive. 


NoTX. — The  references  to  the  Reports  for  1885  and  1888  refer  to  the  edition  published  by 
this  Station,  and  not  to  the  one  published  by  the  State  Lesislature. 

The  matter  contained  in  the  present  Report  (1888)  could  not  be  included  in  this  index. 
It  is,  howeyer.  indexed  at  the  end  of  this  yolume. 
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JSicerla  cucurbit®,  bisulphide  of  carbon  for,  1889 180 
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exitiosa,  in  Station  orchard,  1882 144 
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Alra  C0B8pitosa,  root  system  of,  1886 284 
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—  —  tobacco  clippings  for,  1884 196 

Anthriscus  silvestris,  note  on ,  1883 200 
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Beetles,  lady-bird  destroying  aphidae.  1886 itt 

BeuElne.  for  the  cabbage  caterpillar,  1882 1S2 

Bent-grass,  root  system  of.  1886 »4 

Beta  Glcla.  chard  or  silver  feet.  1882 ia2 

Biennials  flowering  the  first  season.  1883 178 
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BiennlalA  producioff  seed  the  first  Beason.  1883 i«s 

Bisalpbide  of  carbon  for  cabbage  oaterplUar,  1883 )83 

for  pea  weevil,  1882.142;  *83 206 

for  radish  fly,  1884 316 

Bisulphide  of  carbon,  for  squash  vln^  borer.  1882, 180;  '88 221 

Blackberry,  notes  on  yarletles,  1887 387 

test  of  yarletles.  1885, 220;  '86,272;  '87 887 

yarletles  on  trial  at  N.  Y.  Station.  1884 ^.  226 

Black  pepper,  for  cabbaffe  caterpillar.  1882 132 

Blanchlnc  celery,  drain  tiles  for,  1884 220 

straw  for.  1884 220 

wrapping  In  paper  for,  1884 220 

Bllffhton  celery.  1882. 186;  '86 177 

pear  In  station  orchard,  1882, 144;  '88 226 

— —  In  pear,  an  application  lor,  1886 178 

In  strawberries,  1886 270 

varieties  most  Injured,  1885 226 

^— >  In  tomatoes,  proportional  to  amount  of  decay,  1883 186 

Bloom,  time  of ,  for  various  flowers.  1882 147 

Bokara  clover,  root  system  of ,  1886 234 

Boraclc  acid,  for  the  cabbaffc  caterpillar.  1882 132 

Borer,  peach  In  Station  orchard,  1882 144 

Borecole,  test  of  varieties,  1882 134 

**Boss"  nozzle,  test  of .  1885 2l» 

BrocoU,  test  of  varieties,  1882,134;  '88,188;  '84.213;  '86 182 

Brown  rot  of  the  Rrapes,  varieties  Injured  by.  1887 342 

Bruchus  pisl,  carbon  bisulphide  for,  1883 206 

Bmchus  plsl.  Injury  from,  1882 '. 141 

—^^  —  not  attacking  late  planted  peas,  1883. 206 

Brussels  sprouts,  test  of  varieties.  1882, 134:  '84 287 

Buhach  for  potato  bettle,  1884. 822 

nature  of,  1884 318 

Buhach  powder,  amount  of  dilution  possible,  1884 817 

— -~  best  mixed  some  time  before  using,  1884 318 

best  time  toapply,i884 818 

satisfactory  for  the  cabbage  caterpillar.  1884 317 

Burning  duality  In  tobacco,  deflned.  1883. 883 

dependent  on  potash  In  soil,  1883 ;.  333 

— — ^  Influence  of  fertilizers  on.  1882 163 

noteson,l884 327 

Oabbage,  abbreviations  used  in  describing,  explained.  1886 206 

— —  cause  of  various  forms  of  head,  1886 202 

Chinese,  test  of,  1884 2is 

dasslflcatlon  of ,  1886 200 

description  of  principal  varieties,  1886 107 

do  transplanted  plants.head  better?   1886 196 

Early  Oxheart  descriptive  note,  1682 133 

Early  Wakefleld  and  Etampes  compared,  1886 196 

—  experiments  on.  1884 211 

with  fertilizers,  1884 211 

family  roots  of ,  1884 314 

from  Japan,  1883 187 

^—  Green  Glazed,  note  on.  1882 131 

growing  from  slips,  1884,213;  '86 197 

'in  place,"  1882 133 

intUes,l886 187 

>  index  to  names  and  synonyms,  1886 286 

•  influenceof  root-pruning  on  root  growth  in,  I886 166 

•  Newark  Eariy  Flat  Dutch,  descriptive  note,  1883 133 

26 
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Gabba«e.  orderof  maturity  of  varieties.  1884 iio 

Premium  Flat  Dutch,  desoriptiye  note,  1883 188 

—  propertiesof  different clasees.  188« 201 

—  root  system  of .  1884 3is 

Savoy, varieties desoribed.  1886.. » 3» 

—  Sohweinfurt  Quintal,  desoriptive  note,  1889 iss 

—  smooth-leaved  varieties  described.  I886 ao8 

—  stems  infested  with  mydiea,  1882 181 

sub-varieties  0M886 20a 

— ^  sulphate  of  iron  as  a  fertilizer  for.  1884 211 

synonyms.  1888, 187;  *84.288:  *86 906 

synopsis  of  classification  of,  1886 207 

terms  used  in  describing  explained,  I886 208 

tests  of  immature  seed.  1884. 211 ;  '86, 190;  '86...., 197 

testsof  varieties.  1882. 181. 188; '88, 186;  *84,  208; '86. 126; '86, 186;  *87 826 

testswithlarffeandsmallseed.  1886, 128;  '87 326 

tests  with  seeds  from  various  parts  of  plant,  1864,211;  '86 12» 

variability  of .  1886 198 

Winninrstadt,  descriptive  note.  1882 188 

aphis,  experiments  on,  1884 sai 

aphis,  kerosene  emulsion  for,  1884, 821 ;  '86 221 

aphis,  pyrethrum  powder  for,  1884 321 

aphis,  soluble  phenyle  for,  1884. 321 

butterfly,  experiments  on.  1882 181 

caterpillar,  benzine  for,  1882 182 

bi-sulphide  of  carbon.  1882 ,182 

black  pepper  for.  1882 1S2 

' —  boracic  acid  for,  1882 132 

disease  in,  1886 176 

experiments  on,  1884 817 

hot  water  for,  1882 182 

Ice  water  for,  1886 22a 

—  kerosene  and  soap  for.  1883 221 

—  — ^—  kerosene  emulsion  for.  1882 132 

—  parasitic  attack  on.  1886 220 

pyrethrum  powder  satisfactory  for,  1884, 817 ;  '86, 220;  '86 176 

— ^ saltpetre  for,  1882 132 

flea  beetle,  Paris  sreen  for,  1882 147 

water-slacked  lime  for,  1882 147 

lettuces.  distinfiTuishlDR  characters  of.  1886 140 

varieties  described.  1886 141 

maicirot.  air-slacked  lime  for,  1887 97 

kerosene  emulsion  for,  I886 221 

mercury  for.  1886 221 

— nitrate  of  potash  for,  1887 96 

— — —  saltpetre  for,  1887 96 

Capillarity,  height  of  rise  of  water  by.  in  different  soils.  1887 los 

influence  of  matters  in  solution  on,  1887 104 

Capillary  action  in  soils,  experiments  on,  1887 108 

flow,  influence  of  matters  in  solution  or  rate  of,  1887 106 

— ^— rate  of ,  throuirh  different  soils,  1887 106 

Carrot,  classification  of ,  1887 138 

description  of  varieties  and  synonirms  of.  1887 13S 

ffrown  in  drain  tile,  1886 286 

index  to  names  of  varieties  and  synonyms,  1887 148 

— ^  root  system  of,  1884 312 

synonyms,  1884.194,288;  '86,116;  '86 248 

tests  of  varieties.  1882,122;  '83,179;  '84,193;  '86.  U6;  '86,248;  '87 318 

Capsicum,  test  of  varieties 198 
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OapaieQm,  fmtesoenB,  1888 iw 

GarpooaiMa  pomonella,  kerosene  emolBion  for,  1886. sio 

MoDonffall's  sheep  dip  for.  1887 98 

Paris  ffreen  for,  1883,146;  *8tt. 2l« 

sprayinff  trees  for.  1880,218;  *87 98 

— zoektein  poison  for,  1887 98 

OarboUo  aold  for  aphidBB,  1886 177 

for  radish  maffgot,  1885 922 

Oarbon-blsnlphide  for  cabbaflre  caterpillar,  1882 182 

for  pea  weevil,  1882,142;  *88 206 

for  radish  fly,  1884 816 

forsqnash  vine  borer,  1882, 180 :  '83 221 

Cardoon,  tests  of ,  1883 2lo 

Canllflower,  root  system  of ,  1888 219 

test  of  varieUes,  1882, 184;  '88,188;  '84,212;  '86 lao 

tests  with  large  and  small  seed,  1886 181 

Oeleriao,  description  of  varieties  and  synonyms  of,  1887 216 

historical  note  on,  1887 216 

— '  index  to  names  and  synonyms  of,  1687 217 

notes  on  varieties,  1884 221 

test  of  varieties,  1884 -. 219 

Celery,  bUffhtin,l886 in 

description  of  varieties  and  synonyms  of ,  1887 216 

drain  tiles  for  blanching,  1884 220 

■  experiments  in  blanching,  1884 220 

Henderson's  White  Pinme.  analities  of,  etc,  1884 220 

'          index  to  nances  and  synonyms  of.  1887 228 

injured  by  blight,  1882 136 

injured  by  Papilio  asterias,  1882 186 

■   level  and  trench  culture  compared,  1864 218 

notes  on  varieties.  1886, 178;  '86 266 

root  system  of ,  1884 814 

-^—  sphagnum  as  a  mulch  for  seed,  1882 137 

straw  for  blanching.  1884 220 

synonymsof,  1884 288 

test  of  varieties,  1882,136;  '83,191;  '84,218;  '86,177;  '86 266 

trench  vs.  level  culture,  1883 190 

—  White  plume,  notes  on  quality  of ,  1886 178 

White  Solid  Ourled,  note  on,  1884 219 

wrapping  in  papers  for  blanching,  1884 220 

Cells,  number  of  in  tomato  influenced  by  heredity,  1886 186 

relation  of  number  to  smoothness  of  tomatoes,  1883 196 

Chard,  root  system  of .  1884 , 811 

• Svriss  or  SUver  Beet,  1882 122 

test  of  varieties,  1883 178 

Cherry,  number  of  trees  in  Station  orchard,  1883 144 

Chicaro.  test  of ,  1884 288 

Chicory,  test  of  varieties,  1884 286 

Chinesccabbage,  test  of .  1884 218 

Chives,  test  of,  1888 184 

Chon  de  Burghley.  test  of,  1886 194 

Classification  of  beet  1887 120 

" cabbages,  1886 200 

synopsisof,  I886 207 

carrot,  1887 183 

egg  plant,  1887 278 

onion,  1887 190 

pea,  an  attempt  at,  1884 .  288 

■" squash  and  pumpkin,  1887 244 
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dasaifloation  tomato,  1887 m 

tumip.issT i« 

veffetables.  1887 iii 

CllsiToafnpa  Amerioana,  how  destroyed,  1889 itf 

Olover.  medium  red,  root  system  of,  1886 »8,  3S7 

white,  root  system  of,  1886 S84-SS7 

Ooal  ashes  for  the  currant  worm,  1886 1T» 

Coal  tar,  cobs  dipped  in,  for  ououmber  beetle,  1888. s» 

for  squash  Tine  borer,  1884, 318;  '86,216;  '86 17« 

Oobs,  com,  dipped  in  coal  tar  for  cucumber  beetle,  1888 tk 

for  pquash  vine  borer,  I88i si8 

Coocinellidffi  destroyinur  aphidss,  1886 17T 

Oodlinff  moth,  applications  for,  1887 9B 

MoDouirairs  sheep  dip  for,  1887 98 

—  kerosene  emulsion  for,  1886 jtt 

sprayins  trees  for,  1883, 146; '86,318; '87 M 

Paris  green  for,  1883,  146;  '86 3W 

zoektein  poison  for,  1887 §9 

Oollards,  tests  of  yarietiee,  1888,  310;  '86 m 

Colorado  potato  beetle,  Buhach  for,  1883. 8a 

^ experiments  in  hand  picking,  1886 ttt 

-^— London  purple  for,  1887 96 

Paris  ffreen  for,  1886, 323 :  '86 m 

-^— Boss's  tobaooo  soap  for.  1887 96 

zoektein  poison  for,  1887 98 

per  cent  of  Paris  sreen  used  for  destroying,  1889, 146 ;  '88, 290 ;  87. .     99 

€k>mpaotTS.  loose  soil  for  onions,  1888, 184;  '84,30i;'86 in 

Oomstock,  J.  Hm  letter  from,  on  curl-leaf  in  the  peach.  1888 S4 

Oonotrachelus  cratSBffi.  attack  of,  1887 sis 

description  of .  1887 ; si6 

— remedial  measures,  1887 ns 

nenuphar  not  destructive  in  poultry  yard,  1883 144 

Oook.  Prot  A.  J.,  cited.  1886 sii 

Copperas  as  a  fertilizer  for  the  oabbaffe,  1884 ill 

•: for  squash  vine  borer,  1888, 333 ;  '84.... ns 

Coreus  trlstlB,  kerosene  emulsion  for,  1883 147 

Com,  efTect  of  early  cultiyation  upon  roots  of,  1887 91 

-— —  effects  of  root-prunlnfir  younff  plants,  1887 94 

crown  in  Ules,  1886, 167; '87 95 

—  Influence  of  root  pmninir  on  ffrowth  of  roots.  1886, 336 ;  '86, 166; '87 91 

is  cutting:  roots  of  younfl:,  favorable  to  crop  ?  1887 98 

younff  growth  of  rootsin,l887 98 

sweet,  test  of  yarieties,  1883 IS6 

cobs  dipped  in  coal  tar  for  squash  vine  borer,  1886,316;'86. i76 

salad,  root  system  of .  1886 IM 

test  of  varieties.  1888,310;  '84,386;  '86 191 

Corrosive  sublimate  for  aphidae,  1886 in 

Cos-lettuces,  distinguishing  characters  of,  1886 140 

varieties  described,  1886 ...wv..,.   iff 

Counter-odorants  for  squash  vine  borer,  1884,  818;  '86 SM 

useless  for  striped  cucumber  beetle,  1884 816 

Cress,  test  of  varieties,  1888,310;  '84,286;  '86 m 

Criooeris  asparagi  in  Station  garden,  1844 sao 

Ufe  history  of .  1884 936 

preventives  of  injury  from,  1884 su. 

Cross-bred  peas,  1886 isr 

Cross-fertilization,  attempts  at  in  the  potato,  1886 160 

in  the  grape,  1886 in 

in  the  pea,  directions  for,  1888 .'. 9or 
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Grofls-ferUlisatlon,  In  tomatoes,  188S 184 

of  varieUes,  1883 M2 

resnlte  of .  in  pea,  1884 336 

CroB8-fertlllzin«r  the  lettuce.  1884 1.-..  218 

Croaslnsof  bean8.l883 328 

— ^  ofpeppere,  1888 222 

•^^—  of  tomatoes  when  nrrown  in  proximity,  1888 224 

varletlesof  the  pea,  1883 205 

Oucamber,  description  of  varieties  and  synonyms  of,  1887 281 

English  Frame,  test  of  Tarieties.  1882 128 

— — ^  ezperlmentln  pinching  the  terminal  shoots,  188S*. 124 

"frame,"  1884. 207 

funffus,  disease  in.  1887 .' 818 

Gherkin,  notes  on,  1884 207 

ffrown  in  drills,  1888 178 

''——'  how  to  protect  plants  from  striped  beetle,  1884 ^ 817 

-         index  to  names  and  synonyms  of ,  1887 '. 28» 

influence  of  manure  upon  root,  system  of.  1885 284 

^—  Netted  Bussian,  descriptive  note  on,  1884 207 

"Bidffe,"1884 207 

root  system  of ,  1886 284 

snake,  note  on,  1884 207 

starting  in  cold  frame  satisfactory.  1886 176 

synonyms  of.  1884.288;  *86, 124:  '86 268 

test  of  varieties,  1888, 186;  '84.206;  '86,123;  '86,262;  '87 822 

beetle,  cobs  dipped  in  coal  tar  for.  1888 2W> 

oounter-odorants  useless  for,  1884 8i6 

larva  of ,  Paris  sreen  for,  1888 220 

Paris  ffreen  for,  1888, 220;  '84 818 

protecting  plants,  the  best  remedy.  1884, 817 ;  '86 176 

tobacco  water  for,  1888 , 220 

Oocurblta  maxima,  description  of .  1887 , 248 

•^-^  moschata,  description  of  •  1887 348 

^— —  pefo,  description  of.  1887 948 

Oultivated  ground,  moisture  of.  compared  with  sod.  1886 188 

Oultivation.  efTect  of  early,  upon  com  roots,  1887 91 

'        efTect  of  extremes  in.  for  tobacco,  1883 162 

influence  of  excessive,  on  startinur  of  flower  stalk  in  tobacco,  1882 162 

Ourculio.  Paris  green  for,  1886 »....  177 

plum,  not  destructive  in  poultry  yard.  1882 lU 

quince,  attack  of .  1887 816 

^— description  of .  1887 816 

remedial  measures.  1887 ', 316 

Curl-leaf  attacking  peach.  1883. 144; '8S 294 

nature  of  and  remedy  for,  1888 224 

Currant.  Missouri  large  fruited,  note  on,  1886 281 

— ^  Missouri  sweet  fruited,  noteon.1886 281 

test  of  varieties.  1888,  226: '86.  220;  '86,274; '87 388 

worm,  coal  aahes  for,  I886 176 

— ^  note  on.  1886 322 

Paris  green  for.  1882 148 

slackedlime  for.  1882 148 

white  hellebore  for.  1882,146;  '86 176 

Cutting  lettuces,  distinguishing  characters  of,  1886 140 

■        varieties  described,  1886 171 

dydone  noBzle  for  distributing  inseoticldeB.  test  of,  1886 218 

Dactylis  glomerata,  root  system  of ,  1886 283,  988 

Darwin  quoted  on  variability  of  peas,  1882 142 

Date  of  planting,  influence  of,  on  time  of  maturity  of  moskmelons,  1882 127 
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Date  of  planting,  influence  of,  on  time  of  vegetation  and  blooming  ofsQuash.  1882  . .    129 

DeOandoUe.  Ausustin  P.,  cited,  1886 v» 

Definition  of  termsusedin  descriptions,  1887 lis 

Dewberry,  notes  on  Tnrieties,  1887 398 

test  of  varieties,  1886,278;  *87 887 

-— —  varieties  on  trial  at  New  Tork  station,  1886 296 

Diabrotica  villata,  cobs  dipped  in  coal  tar  for,  1883 230 

connter-odorants  useless  for,  1884 8i6 

larva  of,  Paris  sreen  for,  1888 220 

Paris  Kreen  for.  1888, 220; '84 816 

protecting  plants  the  best  remedy,  1884,817;  '86 17» 

tobacco  water  for,  1883 220 

Doryphora  decem-lineata,  Buhach  for,  1884 822 

experiments  in  hand-pickinff,  I886 222 

London  purple  for.  1887 98 

Paris  green  for.  1886, 222 ;  '86 164 

per  cent  of  Paris  green  used  for  destroying.  1882, 146;  "88.220;  '87 97 

Boss's  tobacco  soap  for,i887 98 

zoektein  poison  for.  1887 98 

Drain  tiles  for  blanching  celery,  1884 220 

onion  grown  in,  showing  peculiar  root  development.  I886 164 

plants  grown  in,  for  root  study,  1886.  286;  '86,167;  '87 96 

Drills,  cucumbers  grown  in.  not  safe  from  striped  beetle,  1886 175 

planting  the  muskmelon  in.  1882 127 

Drying  cuttings  in  potato,  influence  on  yield.  1886 163 

Dwarf  Juneberry.  note  on,  1883 226 

Early  planting,  influence  of  on  time  of  maturity  of  muskmelons,  1882 127 

Edible  podded  pea,  cooking  qualities  of,  1882 141 

Egg-plant,  classiflcation  of ,  1887 278 

description  of  varieties  and  synonyms  of.  1887 273 

grown  in  tiles,  1886 167 

index  to  names  and  Qynonyms  of .  1887 278 

rootsystem  of ,  1886 161 

83monyms  of .  1884,  289 ;  '86 268 

test  of  varieties,  1883, 192;  '86 267 

Emulsion  of  kerosene,  for  the  cabbage  caterpillar.  1882 132 

for  the  SQuash  bug.  1882 ^ . . .    147 

how  made.  1884 3i6 

Endive,  root  system  of .  1884 308 

testof  varieties.  1883.210;  '84,285;  '86 192 

English  frame  cucumber,  test  of  varieties,  1882 126 

Experiments  in  pinching  terminal  shoots  of  cucumbers,  1886 124 

in  pinching  back  melon  vines,  1884 204 

in  culture  and  curing  of  tobacco,  1882 I60 

in  pea  culture.  1883 204 

in  root  growth.  1887 90 

on  cabbage  caterpillar,  1884 317 

on  squash  vine  borer,  1884 918 

on  tomato  rot,  1884 227 

the  cabbage,  1884 2U 

insecticides,  1888,219;  '84 315 

onions,  1884 ; 201 

radishes.  1884 196 

spinach,  1884 ; 284 

turnips,  1884 199 

Explanation  of  abbreviations  of  names  of  seedsmen  and  others,  1887 906 

Fennel, Florence,  testof,  1884. 287 

Fertilizers,  effects  of  different,  on  burning  quail ty  of  tobacco.  1882 15S 

experiments  with,  on  cabbage,  1884 2U 
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FertiUsers,  ezperimeiitB  on  tobaooo.  1884. ,  326 

testa  of  for  pea,  1884. M6 

of  Tarlous.  for  tobaooo,  1883 . . .' ajw 

Festnca  ovlna,  root  system  of .  1886 334,  238 

pratensls,  root  system  of .  1885 283,  237 

flbroas  roots,  nearness  of.  to  surface  of  soil,  1886 168 

Field  force  pump,  test  of .  1886 219 

Flnooohio.  test  of ,  1884 M? 

Flea-beetle,  frames  not  a  sure  protection  against,  1886 1T5 

Paris  green  for,  1888 220 

tobacco  water  for.  1883 220 

Florence  fennel,  test  of,  1884 « 287 

Flowers  grown  in  Station  garden,  1882 147 

notes  of  vegetation,  blooming,  etc..  of  various  species.  1882. 147 

Flowers  of  grape  capable  of  self-fertilization.  1885 228 

position  of  the  first  in  various  cucurbits,  1884 206 

that  self -cross,  1883 223 

Fooniculum  dulce.  test  of,  1884 287 

Forbes,  Prof.  8.  A.,  cited.  1885 221 

Foreign  pollen,  influence  of,  on  character  of  fruit.  I886 179 

on  grape,  1886 180 

on  strawberries,  1886 179 

Force-pump.  Field,  test  of.  1888 219 

Fragaria  vesoa,  pollen  sterile  on  cultivated  varieties,  1885 227 

Fruit,  influence  of  foreign  pollen  on  character  of.  1886 179 

list  of,  on  trial  at  the  N.  Y.  Experiment  Station,  1886 224 

notes  kept  on.  at  the  N.  Y.  Experiment  Station,  1885 223 

notes  on.  1883, 224;  '87 383 

seedlings  from  few  and  many-seeded,  1886 170 

from  wild.  1886 170 

Fuller,  A.  S..  on  growing  the  huckleberry,  1882 146 

Quoted  on  vaocinum,  corymbosum.  1882 146 

Fumes  of  benzine  for  the  cabbage  caterpillar,  1882 132 

Fungicides  as  a  preventive  of  potato  scab.  1887 312 

Fungus  disease  in  cabbage  caterpillar,  1886 176 

in  cucumber.  1887 316 

Fusioladium  dendriticum,  experiment  for  prevention  of,  I886 w . . . .  281 

hyposulphiteof  soda  for.  1886.177;  '87 99 

Garlic,  test  of .  1883 184 

Generalizations  concerning  root  growth,  I886 168 

Germination,  influence  of  seed  coat  on,  1884 898 

of  weevil- eaten  peas.  1882 142 

Gherkin,  notes  on,  1884 207 

Gobo.  from  Japan,  tests  of,  1888 210 

Gooseberry,  Barbadoes.  1888 196 

Industry,  injured  by  mildew,  1887 339 

note  on.l886 274 

test  of  varieties.  1886, 229;  '86.  274;  '87 389 

Gourds,  test  of  varieties.  1888 ,.  194 

Grapes,  cross-fertilizations  in.  1886. 172 

•^-^  experiment  in  bagging.  1886 172 

flowers  capable  of  self-fertilization.  I886 225 

— ^  influence  of  foreign  pollen  on.  1886 180 

notes  on.  1886,  226 ;  *87 341 

notesof  mildew  on,  1886, 171 ;  '77 341 

tests  of  varieties,  1886.171;  '87 , 841 

varieties  most  subject  to  mildew.  1886 226 

varieties  on  trial  at  New  York  station.  1886 224 

Tarietiee  suffering  most  from  winter  killing,  I886 226 
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Grapes,  wild,  sterile,  1886 22» 

Ground  cherry,  1883 195 

Growth,  inflaenoe  of  rate  of,  on  ultimate  size  In  tobacco,  1883 164 

Haltica  striolata,  air-slacked  lime  for,  1884 sift 

kerosene  emulsion  for.  1884 S16 

not  injurious  in  frames.  1884 816 

Paris  Kreen  for,  1882, 147 ;  *83. MO 

tobacco  clippings  for,  1884 S16 

tobaccowaterfor.  1883. 220;  '84 816 

water-slacked  lime  for,  1882 147 

Halsted.  Dr.,  letter  from,  relating  to  curl-leaf  on  peach,  1883  224 

Hamburnr  parsley,  descriptive  note,  1883 209 

Hammond's  sluff  shot  note  on,  1884 322 

Hardiness  of  ruta-baiira  as  compared  with  turnip,  1883 182 

Hassock  ffrass,  root  system  of.  1886 384 

Herbs,  tests  of.  1883.  209;  '84,286;  '86,193;  '86 368 

Hellebore,  white,  for  currant  worm,  1882, 146;  '86 176 

Heredity,  influence  of,  on  yiffor  of  tomato,  1886 173 

Hiifht  of  water  in  wells,  1887 115 

History  of  tobacco  culture  in  New  York,  1882 149 

Hot  water  for  aphidffi.  1886 176 

for  the  cabbage  caterpillar,  1882 182 

Huckleberry,  A.  S.  Puller  on.  1882 145 

a  successful  plantation  of .  1883 227 

difficulty  in  ffrowinur  seedlings  of .  1886 281 

directions  for  ffrowinff.  1882 146 

experiments  in  flrrowini?.  1888 227 

how  it  may  be  propasated.  1882 145 

insects  yisitinic  flowers  of .  1886 -. 381 

notes  on.  1886 ^ 331 

pollen  of,  when  mature,  1886 381 

Prof .  C.  8.  Sargent  on  growinif,  1882 146.  146 

Questions  refrardiuff,  1882 145 

seedlinffs  from,  1886 170 

treatmentof  seed  of.  for  plantinsr,  1882 146 

variability  of.  1882 145 

Hybridization,  attempts  at.  in  the  potato,  1886 160 

Hyurrometer  soil,  described.  1886, 182 ; '87 no 

Hyposulphiteof  soda  for  apple  scab.  1888.232;  '86.177;  '87 99 

Ice-water  for  cabbage  caterpillar.  1886 230 

Immature  seeds,  beet,  test  of ,  1884 198 

cabbage,  test  of .  1884. 211 ;  '86.180;  '86 197 

lettuce,  test  of.  1886 187 

'     onion.  te»ts  of.  1884 301 

pea.  test  of.  1884 382 

radish,  test  of.  1884 196 

tomato,  test  of.  1884,  224;  '86 t 182 

turnip  grown  from.  1884 199 

Index  to  names  and  simonyms  of  beets,  1887 138 

of  cabbages.  1886 386 

of  carrots.  1887 148 

of  celeriac.  1887 317 

of  celery,  1887. 228 

of  cucumber,  1887 239 

of  eggplant.  1887 278 

of  lettuce.1886 178 

of  onion.  1887 208 

of  pea.  1884 37? 

of  radish.  1887 :..  161 


Digitized  by  VjOOQIC 


HOKnOULTUBIST  AND  AfiSIBTANT  HOBTICIJLTUBIflT,  209 

PAOB. 

Iiid«z  to  iiAmeB  of  spinach,  1887 939 

of  squash  and  pumpkin,  1887 3W 

of  tomatoes,  1887 808 

of  turnips,  1887 184 

Maenoe  of  atmospheric  pressure  upon  percolation,  1877 loa 

of  rootpruninff  on  root  nrrowth,  1880 iw 

Infleoticide8.experimente  with.  1883.219;  '84,816;  '86,174; '87 96 

InieetBandinsecticldeB,  experiments  with,  1886, 174;  '87 96 

Tisitimr  flowers  of  hucklebenr,  1886 Ml 

IriB,  dwarf  garden,  in  Station  lawn.l88a 148 

pumila  in  Station  lawn,  1882 148 

Injffationof  strawberries,  experimentin,  1884 826 

/nneberrr,  dwarf,  note  on.  1883 ? 236 

seedlings  from,  1886 170 

Kile,  test  of  yarietles,  1882, 184;  '83 188 

Kentaeky  blue  crass,  root  system  of,  1888 238-237 

Kerosene  and  lime  water  for  aphide,  1886 176 

and  soap  for  cabbage  caterpillar,  1883 221 

Karosene  emulsion  foraphids.  1886 176 

for  cabbage  aphis.  1884, 821 ;  '86 321 

for  cabbage  caterpillar,  1882 182 

for  cabbage  maffffot.  1886 221 

for  codling  moth.  1886 219 

for  the  squash  bug.  1882, 147 ;  '86 228 

for  squash  vine  borer.  1884 8lrf 

for  turnip  flea  beetle.  1884 816 

rhowmade.  1884 816 

importance  of  early  application  for  aphidsB,  1886 177 

lohl  Babi.  root  system  of ,  1884 ; 813 

test  of  varieties.  1882 '..  184 

Labels  used  in  Station  orchard,  1882 lU 

Lady-btid  beetles  destroying  aphidie,  1886 177 

Lappa  edules.  test  of  in  garden,  1883 210 

Urgeandsmallseed.  cabbage,  test  of,  1886,128;  '87 826 

cauliflower,  tests  of ,  1886 128 

for  poUtoes,  1885 199 

tests  of ,  in  turnip,  1884 199 

Lsthyrus  sativus,  test  of .  1884 288 

Leaf-euri  in  peach,  in  Station  orchard.  1882, 144;  '83 224 

Leek,  test  of  varieties,  1883  184.  '84 202 

LwitilS,  test  of .  1882,148;  '84..., 288 

Lettuce,  analytical  key  of  varieties.  1886 140 

aphidse attacking  rootsof,i884 217 

attacked  by  mildew.  1884 217 

cabbage,  distinguishing  characters  of,  1886 140 

cabbage,  varieties  described,  1886 141 

eoB,  distiogulsliing  characters  of,  1886 liO 

""- cutting,  distinguishing  characters  of,  1886 140 

cutting,  yarietles  described,  1886 171 

• description  of  the  principal  varieties,  1886 137 

-^- descriptive  notes  on  varieties,  1886 248 

explanations  of  terms  used  in  describing,  1886 187 

flowers  do  not  cross-fertilize.  1884 217 

Golden  spotted,  descriptive  note,  1884 216 

grown  in  tiles,  1886 167 

—  heading  promoted  by  crowding,  1884 217 

how  to  orossr-fertilize.  1884 218 

index  to  names  and  synonyms  of,  1886 178 

notes  on  yarietles,  1887 326 
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Li»ttaoe,  ornamental.  1884 ai» 

Pellltler.  descriptive  note.  1884 2ie 

recommended  for  frame  culture.  1884 ; 2ie 

recommended  for  open-atr  culture.  1884 ne 

— rootsyBtom  of ,  1884 80T 

BoQuette,  descriptive  note.  1884 216 

synonyms,  1883.  190;  '84.216,289;  '86. 13«;  '88 MS 

testof  varieties,  1882. 138;  '83,189;  '84.218;  '86.182:  '86.241;  '87 U6 

tests  with  ffreen  and  ripe  seed,  1886 187 

cos,  varieties  described,  1886  166 

Lime,  air-slacked,  for  cabba^re  ma^rnrot  1887 97 

— for  turnip  flea  beetle.  1884 316 

■        as  a  preventive  of  decay  in  potatoes  during  winter.  1884 906 

slacked  for  asparagus  beetle,  1884 391 

Lime-water  and  kerosene  for  aphidse,  1886 176 

slacked  for  flea  beetle.  1882 147 

Little's  soluble  phenyle.  note  on.  1884 822 

Lima  beans,  brush  vs.  poles  for.  1885 190 

— effect  of  pinchine  tips  on  earliness.  1885 190 

London  purple  for  potato  beetle.  1887 98 

Lupine,  test  of .  1884 288 

Impinus  i>erennis,  test  of.  1884 288 

Lyoopersicum  esculentum.  description  of.  1887 280 

var.  cerasiforme.  description  of .  1887 280 

bibliography  of,  1887 .'. 280 

var.  oblonffum.  description  of.  1887 268 

bibliography  of,  1887 383 

var.  vul(;are,  description  of,  1887 281 

bibliography  of.  1887 281 

sub-var.  ffrandifolium.  description  of.  1887 288 

validum,  description  of.  1887 283 

Humboltil.  description  and  bibliography  of,  1887 284 

pimpinellifolium.  description  of,  1887 280 

Lysimeter.  a  new.  1887 113 

— « —  defects  of  ordinary.  1887 us 

Manuel  wurtzel.  influence  of  root-pruninfir  on  growth  of  roots.  1886 286 

synonyms  in,  1885 116 

test  of  varieties,  1883. 178;  '85, 116 ; '86. 246 ;  '87 817 

Manure,  influence  of,  on  roots  of  cucumber,  1886 234 

on  root-Krowth  of  tobacco.  1885 236 

plowed  in  and  on  surface  for  tobacco,  1882 161 

Martynia.  test  of ,  1883 .*. 210 

McDouf^airs'sheepdipforcodlinff  moth,  1887 98 

Meadow  Fescue  srass.  root  system  of,  1886 233.   337 

Meadow  Foxtail  ffrass,  root  system  of ,  1886 233.   338 

Measuring  soil  moist ure.  progress  in,  1887 110 

Medicacro  lupuline,  root  system  of,  1886 234 

Melilotus  alba,  root  system  of ,  1885 234 

Melittia  cucurbit£B.  carbon  bisulphide  for.  1883 321 

cobs  dipped  in  coal  tar  for.  1884. 318;  '86,216;  '86 176 

experimentson,  1884.  318;  '86 • 816 

kerosene  emulsion  for,  1884 SB 

Paris  green  for.  1883, 221 ;  '84.818;  '86 216 

sulphate  of  Iron  for.  1883.  222;  '84 318 

Melon.  Christiana,  description  of.  1882 128 

how  toprotect  plants  from  striped  beetle.  1884 817 

Melon,  musk,  effect  of  early  planting  on  time  of  maturity,  1882. 127 

of  potash  on.  1882. 138 

growing  In  drills.  1882 137 
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Melon,  musk,  notes  on,  1887 saa 

planUnif  in  driUs.  1883 127 

synonyms.  1684,  aM;  '86,133;  '8« 353 

testol  Tarietles,  1883, 137;  '83.186;  '84,303;  '86,13l;  '86,361;  '87 331 

Melon,  water,  ffrown  in  tiles,  1886 167 

test  of  varieties,  1882, 137 ;  '83,186;  '84,303;  '86,36l;  '87 831 

Melon  vines,  experiments  in  pinching  back,  1884 304 

Mexican  tomato.  1883 196 

Mildew.  aiTectinff  industry  ffooseberryi  1887 339 

lettuce  attacked  by.  1884 317 

onffrapes,  notes  on,  1886, 171;  '87 341 

on  flrrapes,  varieties  most  subject  to,  1886 336 

on  peas,  mulching;  as  a  preventive  of ,  1885 187 

Moisture  of  cultivated  ground  and  sod  compared,  1886 188 

Movements  of  soil  water,  study  of,  1887 ; lOl 

Mulching  as  a  preventive  of  mildew  in  peas,  1886 187 

effect  of.  on  depth  of  roots.  1886 166 

Musk -melon.  Christiana,  description  of,  1882 138 

effect  of  early  plantinfl:  on  time  of  maturity,  1883 137 

— :—  effects  of  potash  on.  1882  ; 138 

growinff  in  drills.  1883 137 

notes  on,  1887 333 

root  system  of,  1884,818;  '86 163 

synonyms,  1884,304.389;  '85,123;  '86 363 

testof  varieties.  1882. 127;  '83.186;  '84.303;  '86,121;  '86,361;  '87 331 

Musk-scented  melon,  test  of,  1884 306 

MusUrd.  test  of  varieUes,  1183, 210;  '86 193 

tuberous  rooted,  aoteon.  1885 193 

Mydsa  in  the  stems  of  cabbage,  1883 183 

Names  and  authorities  used  in  describing  vegetables,  1887 117 

Nematus  ventricosus,  coal  ashes  for,  1886 176 

noU  on,  1886 333 

Paris  green  for,  1882 146 

2  slacked  lime  for.  1882 146 

whitehelleborefor.  1882, 146;  '86 176 

New  Zealand  spinach,  test  of  and  descriptive  note,  1883, 308 ;  '87 836 

Nicotldna  rustica,  1882 160 

tabacum,1882 161 

Nicotine  in  tobacco,  notes  on,  1883 383 

Nitrate  of  potash,  for  the  cabbage  caterpillar.  1883 183 

for  cabbage  maggot.  1887 .' 96 

Nomenclature,  importance  of  accurate,  1884 189 

Nozzle,  "boss"  testof,  I88e 319 

cyclone,  for  distributing  insecticides,  t^tof,  1886 318 

Nymphsea,  odorata,  attacked  by  aphldsB,  1886 176 

grown  in  Station  lawn,  1882 148 

Observations  on  rootgrowth,  1886 169 

Okra,  root  system  of ,  1886 161 

testof  varieties.  1888.210;  '85.189;  '86 365 

synonyms  in  1885. 189 ;  '86 366 

Onion,  classification  of .  1887 190 

compaotvs.loo8esoilfor,  1883.184;  '84.301;  '85 131 

—  description  of  varieties  and  synonyms.  1887 190 

effect  of  thinning  the  plants.  1887 818 

Egyptian  or  top.  experiments  on.  1884 301 

experiments  with.  1884 301 

index  to  names  and  synonyms  of,  1887 308 

•— —  influence  of  distance  between  the  drills,  1883 138 

of  distance  on  yield  of  bulbs,  1883 188 
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Onion,  inflnenoe  of  thick  seeding;,  1883 Ut 

-^—  peculiar  root  irrowth  In  drain  tiles,  1886 164 

— '-—  root  system  of,  1884, 810;  *86 164 

tests  of  early  and  later  maturing  seed,  1884 an 

with  Immatnre  seed.  1884 901 

■ with  larflre  and  small  seed,  1886 190 

test  of  varieties,  1882, 135;  '88, 183;  '84,900;  '86, 119;  '86,  960;  '87 S18 

top.  note  on,  1887 907 

White  Portufral.  produeinf;  bnlblets  at  top  of  stem.  1884 909 

table  qualities  of .  1882 196 

Orach,  testof  and  descriptive  note.  1888 906 

Orchard,  notes  on  Station.  1886 108 

number  of  trees  in  Station.  1882 144 

Orchard  ffrass.  root  system  of .  1886 9SS 

Ornamental  beet.  1882 199 

Pak-choi.  test  of ,  1884 9is 

Papilio  asterlas.  injuring;  celery.  1882 136 

Paris  irreen .  for  cabbage  flea-beetle.  1882 14T 

for  the  codling  moth.  1882, 146;  '86 918 

percent  of.  used  for  Colorado  beetle.  1882, 146;  *83 990 

forcurculio,  1886 177 

for  currant  worm.  1882 146 

for  the  flea-beetle.  1883 990 

for  larva  of  cucumber  beetle,  1888 990 

for  potato  beetle.  1886 174 

for  potato  beetle,  amount  used  with  water  and  with  plaster.  1887 07 

for  squash  vine  borer.  1888. 221 ;  '84.818;  '85 916 

for  striped  cucumber  beetle.  1883, 220;*'84 S16 

Parsley,  Hamburg,  descriptive  note,  1888 900 

root  system  of .  1886 162 

synonyms  in.  1886 190 

testsof  varieties.  1883.208;  '86 190 

ParsnipKrown  in  drain  tile,  1885. 286 ;  '87 .^ 96 

root  system  of,  1884 .'. Sll 

synonyms.  1883.180;  '84.290;  '86 116 

testsof  varieties.  1883;  180;  '85 116 

wild,  cultivated  in  Station  garden.  188S 181 

Pea,  agricultural  classification  of.  1884 9S8 

American  Wonder,  descriptive  note,  1882 141 

an  attempt  at  classification,  1884 9S8 

botanical  relations  of.  1884 938 

cross-bred.  1885...; itn 

cross-fertilizing  varieties  of.  1883 906 

directions  for  cross-fertilizing  var^ties  of.  1883. 907 

efTects  of  pinching  terminal  shoot  of .  1886 187 

'         experiments  in  culture  of.  1883 904 

from  Japan,  1883 196 

germination  of  immature.  1883 906 

Hair's  Dwarf  Green  Marrow,  descriptive  note  on.  1882 141 

—  heredity  of  finely  developed  pods,  1884 9S4 

index  to  described  varieties  and  synonyms  of,  1884. ^ 97T 

influence  of  condition  of  soil  on  time  of  vegetation.  1882 149 

— ^ of  date  of  planting  on  vegetation  and  yield,  1888 196 

'        of  depth  in  planting  on  percentage  of  vegetation,  1888 905 

of  distance  in  planting  on  yield,  1888 906 

injured  by  weevil,  germination  of,  1882 149 

late  planted,  exempt  from  pea  weevil,  1888 906  , 

mulching  as  a  preventive  of  mildew,  1886 *. 167 

—  notes  on  varieties,  1887 m 
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Pea,  resaltB  of  oro88-fertilization,  1884 386 

-  root  system  oM88i «06 

seeds  planted  in  order  from  the  pods.  1884,  438;  *86 188 

SQffar,  cooking;  qualities  of,  1882 141 

synonyms,  1883,900;  '84,aoo,MO*;  *86. 187;  '86 866 

test  of  varieties,  1882, 139;  '83.196;  '84,238;  '86,186;  '86,263;  '87 330 

of  earliest  and  latest  pods,  1883,204;  '84 231 

of  fertilizers  for,  1884 .'.  236 

of  ffreen  and  ripe  seed,  1884 • 282 

-^— of  seed  from  most  and  least  produotiTe  plants,  1884 M8 

with  sprouted  seed,  1886 188 

variability  of ,  Darwin  Quoted,  1882 142 

— ^  varieties  not  self-crossini;.  1882 14S 

ve«retation  of,  weevil  eaten,  1884 286 

well-fllledvs.  poorly  filled  pods  for  seed,  1883 204 

Pea  weevil,  bisulphide  of  carbon  for,  1882, 142;  '83 206 

injury  from,  1882 141 

not  attacking  late-planted  peas,  1883 206 

Peach,  curl-leaf  in  Station  orchard,  1882,  lu;  '83 224 

— nature  of  disease  and  remedy  for,  1883 224 

number  of  trees  in  Station  orchard.  1882 144 

plant  lice  attaokinif,  1883 224 

Pear,  hyposulphite  of  soda  for  scab  on,  1886 177 

number  of  trees  in  Station  orchard,  1882 144 

Pearbliiirht,  an  application  for.  1886 178 

in  Station  orchard,  1882, 144;  '83 226 

Pepper,  confusion  of  names  in,  1884 221 

irrown  in  tiles,  1886 167 

mizinfiT  of  varieties,  1883 222 

synonyms  in,  1883,193;  '84,290;  '85.179;  '86 260 

test  of  varieties,  1882, 137 ;  '83,192;  '84,221;  '86.178;  '86 268 

plant,  variability  of .  1882 187 

Percolation,  influence  of  atmospheric  pressure  on,  1887 102 

Peronoei>era  viticola,  varieties  of  srrape  injured  by.  1887 342 

Pe-Tsai.  test  of,  1884 213 

Phalarls  arundinacea,  root  system  of,  1886 284 

Phenyle,  Littie's  Soluble,  note  on,  1884 822 

Phleum  pratense,  root  system  0M886 234-  288 

PhyllotreU  striolata.  air-slacked  lime  for.  1884 316 

frames  not  a  sure  protection  against,  1886 176 

kerosene  emulsion  for,  1884 816 

not  inj urious  in  frames.  1884 316 

-—  tobacco  dippinflrs  for,  1884 316 

tobacco  water  for,  1884 316 

Physalis  edulis,  1883 196 

ffrown  in  tiles,  1886 167 

PhUadelphicum,  1883 196 

• vlscosa,  1883 *.....  196 

Pieris  rapaa,  benzine  for,  1882 132 

-         bisulphide  of  carbon  for,  1882 182 

black  pepper  for,  1882 182 

boracic  acid  for,  1882 ^ 182 

• ezperimentson,  1882, 131;  '84 817 

fundus  disease  in,  1886 176 

hot  water  for.  1882 182 

ice  water  for.i886 220 

-         kerosene  and  soap  for,  1888 221 

saltpetre  for,  1882 182 

• parasitic  attack  on,  1886 220 
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PleriB  rapes.  Pyrethrnm  powder  satisfactory  for.  1884.  di7 ;  '86,  Q20 ;  '88 ITS 

Pinching  back  melon  vines,  experiment  on.  1884 904 

terminal  shoots  of  cucumbers,  experiment  in.  1886 IM 

of  peas,  effects  of.  1886 1ST 

in  potatoes,  effect  on  crop.  1886 210 

tips  of  Lima  beans,  effect  of  on  earl laess.  1886 ISO 

Pisum*  arvense.  characters  of.  1884 S88 

♦ varieties  of.  described.  1884 2TS 

•  macrooarpum,  characters  of.  1884 ttS 

* classlflcation  of  varieties,  1884 «0 

• varieties  of,  described,  1884 an 

•  sativum,  characters  of.  1884 2S8 

• classification  of .  1884 MO 

^* varieties  of .  described.  1884 Stt 

Plant  lice  attackinfiT  the  peach.  1888 SM 

in  Station  orchard,  1882 144 

Plantlnff.  Influence  of  date  of.  on  time  of  maturity  '^f  muskmelon.  1882 1ST 

on  time  of  veflretatlon  and  blooming  of  squash.  1882 18S 

of  different  distances  of ,  in  tobacco.  1882 ISl 

Plum  curcuUo.  not  destructive  in  poultry  yard.  1882 144 

Plum,  number  of  trees  in  Station  orchard.  1882 144 

Poa  pratensis.  root  system  of,  1883 9S3,  1ST 

Pole-burn  in  tobacco,  Dr.  Treleaee  on.  1883 333 

experiments  on.  1883 981 

Pollen  of  Franraria  vesca  sterile  on  cultivated  varieties,  1886 3ST 

huckleberry,  when  mature.  1885 SSl 

influence  of  foreign,  on  character  of  fruit.  1886 ITS 

influence  of  foreign .  on  ffrape,  1886 18S 

in  the  strawberry.  1886,  227 ;  *86 ITS 

Potash .  effects  of.  on  muskmelon,  1 882 198 

Potato,  absorption  of  seed-tuber  during  growth  of  plant,  1886, 207 ;  '86. US 

attempts  at  hybridizing  different  species,  1886.... 160 

average  yield  of  four  plantings,  1886 903 

comparative  vigor  of  tip  and  base  eyes,  1886 90S 

cuttings  of  different  sizes  compared.  1886 .' SOS 

— vs.  whole  tubers  of  same  weight.  1886, 162 ;  *87 8S 

decaying  of,  during  winter,  1884 , 30B 

effect  of  pinching  terminal  shoots  on  crop.  1886 91S 

effect  of  root  pruning  on  roots  of ,  1887 98 

effeotof  soil  treatment  on  roots  of.  1886 iss 

experiments  with  seed  tubers  from  most  and  least  productive  hills.  1884,  soi ; 

'86,204,  '86.160; '87 83 

fresh  vs.  partially  dried  cuttings.  1887 «f 

influence  of  direction  of  cut  on  yield.  1883 91S 

influence  of  drying  cuttings  on  yield.  1886 18S 

influence  of  form  of  seed  tuber  upon  that  of  product,  1886 1S4 

influence  of  root  pruning  on  growth  of  roots.  1886 93S 

influence  of  scabby  seed  tubers  on  amount  of  scab.  1887 814 

is  cutting  the  seed  tuber  detrimental  ?   1885 161 

lime  as  a  preventive  of  decay  in,  during  winter,  1884 SOS 

office  of  seed  tuber,  1886 15S 

large  vs.  small,  for  seed.  1886 iSS 

planted  tuber  consumed  by  plant,  1886 U8 

— ^  root  system  of.  1882 SS 

skin  prevents  loss  by  evaporation,  1886. ♦ 1S4 

susceptibility  of  varieties  to  rot,  1886 HI 

— ^  terminal  vs.  other  eyes,  1886 SOB 

test  of  varieties.  1883. 211 ;  '84.298;  '86,194;  '86.141;  '87 TS 

with  dried  cuttings.  1887 ST 
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Potato  tubers  forminfl;  in  axils  of  leayes,  1883 ai7 

Talue  to  plant  of  nutriment  of  seed  tuber,  1885 407 

variations  in  yield  In  different  trials.  1884.299;  *86,908;  *86 l« 

when  seed  tuber  decays.  ]88« .*. IM 

when  tubers  cease  to  enlarice.  1886 IM 

wild,  tests  of  yarious  species.  1883.  216;  '85,216:  '86 U« 

Potato  beetie,  amount  of  Paris  Krenn  used  for.  1887 97 

Buhach  for.  1884 8M 

experiments  in  hand-pickinfir.  1885 Ma 

London  purple  for.  1887 98 

Paris  iirreen  for.  1882,146; '85.222; '86 174 

amount  of  dilution  possible,  1883 220 

Rose's  tobacco  soap  for,  1887 98 

Eoektein  poison  for,  1887 ; 98 

Pbtato  rot,  notes  on,  1883 216 

relation  of,  to  *' running  out."  1883 217 

relation  of .  to  viifor  of  plant.  1883, 217 ;  '85 216 

susceptibility  of  different  yarieties  to,  1885 211 

Pbtato  scab,  conclusions  reflrardincr,  1887  814 

effects  of  excessive  moisture  on,  1887 808 

funsicides  as  a  preventive  of,  1887 312 

influence  of  scabby  seed  tuberp,  1887 814 

influence  of  soil  on.  1887 308 

relation  of  color  of  skin  to,  1887 311 

study of.i887 307 

"Priming'*  tobacco,  effects  of.  1882 158 

Profcress  of  rise  of  water  by  capillarity  in  different  soils.  1887 108 

Pumpkin,  test  of  varieties.  1885. 193;  '86.256;  '87 328 

and  squash,  botanical  relations  of.  1887 248 

classification  of.  1887 246 

index  to  names  and  synonyms  of,  1887 268 

varieties  and  synonyms  of.  described,  1887 245 

Paralane,  test  of  varieties,  1885 192 

Pyrethrum  cinerarissf olium,  1884  818 

powder  amount  of  dilution  possible,  1884 817 

best  mixed  some  time  before  usioff.  1884 818 

best  time  to  apply.  1884 » 818 

for  cabbage  aphis,  1884 821 

satisfactory  for  cabbasre  caterpillar.  1884.  317 ;  '86 176 

roseum.  1884 *. 318 

Quince  curculio.  attack  of,  1887 818 

description  of,  1887 8if 

remedial  measures.  1887 816 

Radishes,  autumn,  1887 168 

description  of  varieties  and  synonyms  of,  1887 147 

experiments  with.  1884 196 

forclnK.  1887 162 

how  to  Rrow  late  in  summer.  1884 197 

index  to  names  and  synonyms  of,  1887 168 

root  system  of,  1884 8ie 

serpent,  note  on,  1884 .- 196 

sprinu,  1887 162 

summer,  1887 168 

synonyms,  1884. 196.290;  '85.118;  '86^ 249 

test  of  varieties,  1883,181;  '84,194;  '85,116;  '86 249 

with  immature  seeds,  1884 196 

• varieties  «rrouped  with  reference  to  season,  1887 162 

winter,  1887 168 

testof  varieties,  1882, 123;  '84 IH 
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Rftdlah  fly,  blaulphide  of  carbon  for.  1884 816 

coal  ashes  as  a  preventive  of,  1884 197 

effect  on,  of  firrowlni?  radishes  in  board  frames,  1884 19T 

experiments  on.  1884 i 196 

'        tobacco  clippinf^s  for,  1884 196 

mafffiTots,  carbolic  acid  for,  1885 339 

Raphanns  candatus.  note  on,  1884 196 

Raspberry  Erie,  descriptive  note,  1887 886 

— ^  Meredith  Queen,  descriptive  nota,  1887 336 

notes  on,  1887 836 

seedlings  from  few  and  many  seeded  fruits,  1886 339 

testof  varieties,  1883, 326;  *84, 833; '86,338; '86, 371; '87 836 

varieties  on  trial  at  New  York  Station.  1884 391 

Bed-top  flrrass,  root  system  of,  1885 ; 333,  338 

Beed  canary  crrass,  root  systfem  of,  1885 334 

Relation  of  depth  of  roots  to  season  of  maturity,  1886 166 

form  to  time  of  maturity  in  root  vegetables,  1884 198 

Rites  aureum,  note  on,  1885 ^ 331 

floridum,  note  on,  1885 331 

Roots,  aphldflB  attacking  lettuce,  1884 317 

of  carrot  and  parsnip  grown  in  drain  tlle8,n885 336 

com.  effects  of  early  cultivation  on,  1887 91 

growth  of  young.  1887 90 

grown  in  tiles.  1887 96 

— ; how  affected  by  pruning,  1885 336 

cucumber,  how  affected  by  pruning,  1885 334 

direction  of.  in  soil,  how  governed, 1886 167 

^  effect  of  mulching  on.  depth  of,  1886 166 

of  soil  treatment  on  potato,  1886 166 

feeding  ground  of,  1886 168 

fibrous,  ne.irness  of.  to  surface  of  soil.  1886 168 

general  observations  concerning.  1884 314 

growth,  experiments  in,  1887 90 

generalizations  concerning.  1886 168 

how  affected  by  special  treatment  of  soil,  1886 166 

observations  on.  1886 159 

influence  of  manure  on.  in  tobacco.  1885 396 

of  maugel  wurtzel,  how  affected  by  pruning,  1885 336 

most  shallow  in  rapid  growing  plants.  1886 168 

of  various  plants  grown  in  drain  tiles.  1886 % 167 

of  parsnip  grown  in  tiles.  1887 96 

peculiar  growth  of  onion,  in  drain  tiles.  1886 164 

of  potatoes,  how  affected  by  pruning.  1886- 336 

relation  of  depth  of.  to  season  of  maturity.  1886 165 

tobacco,  depth  to  which  extend.  1883 153 

how  affected  by  manure.  1885 336 

what  governs  location  in  soil,  1887 94 

young  com.  is  cutting  favorable  to  crop  ?    1887 93 

Root  system  of  Alsike  clover.  1886 334 

of  asparagus.  1884 308 

:  of  bean,  1886  160 

of  beet,  1884 3U 

of  Bent  grass.  1885 334 

of  Bokara  clover.  1885 334 

of  cabbage,  1884 313 

of  carrot.  1884 313 

of  cauliflower.  1883 319 

of  celery,  1884 314 

of  chard,  1884 3U 
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Boot  system  of  corn  salad,  1886 100 

of  CQoumber,  1886 M* 

of  enrff  plant  1886 wi 

of  endive,  1884 308 

of  Hassaek  ffrass,  1886 934 

of  Kentucky  Blue  ffrass,  1886 388,   237 

of  Kohl  Rabl.1884 818 

of  lettuce.  1884 807 

■  of  Meadow  Fescue  ffrasB,  1886 asanas? 

•  of  Meadow  Foxtail  ffra»8. 1886 aaa-aas 

of  Medium  Red  Clover,  1885 338-337 

of  muskmelon,  1884.318;  *86 163 

ofokra.  1886 161 

of  onion,  1884 810 

of  Orchard  grass,  1886 333-388 

of  parsley,  1886 1«2 

of  parsnip,  1884 311 

of  pea,  1884 806 

of  potato,  1882    68 

of  radish,  1884 310 

of  Bed  Top  grass,  1886 333-388 

of  Beed  Canary  grass,  1886 334 

of  Sheep's  Fescue  grass,  1886 334-888 

of  spinach,  1884 308 

of  BQUash,  1886 163 

of  strawberry.  1888 319 

of  Tall  Meadow  Oat  grass,  1886 388 

of  Timothy  grass,  1886 334-338 

of  tomato,  1883 319 

of  turnip,  1886 163 

of  White  Clover,  1886 334 

of  Yellow  Trefoil,  1886 334 

Boot  pruning,  effects  of,  in  corn,  1887 94 

effect  of,  on  corn  roots,  1887 91 

of.  on  roots  of  potato,  1887 98 

influence  of,  on  growth  of  roots,  1886,  886;  '86 166 

Boot  washings,  1888.  68;  '83,819;  '84,806;  '86.333;  '86 169 

Boot  vegetables,  relation  of  form  to  time  of  maturity,  1884 198 

Boquette.  test  of ,  1883 310 

Bose's  tobacco  soap  for  potato  beetle,  1887 98 

Botin  potatoes,  notes  on,  1883, 316;  '86 311 

in  tomato,  observations  concerning,  1884, 387 ;  '86 188 

proportional  to  amount  of  blight  in  foliage,  1883.. 196 

, statistics  of,  1883 196 

Bubns  odorata,  seedlings  from,  1886 170 

Bund  New  Yorker,  drawings  of  strawberries  published  in.  1886 338 

Buta  Baga.  Bloomsdale,  descriptive  note.^1883 136 

hardiness  of,  as  compared  with  common  tumip,l883... 183 

-         skirvings,  descriptive  note,  1888 136 

test  of  varieties,  1883, 188 ;  '84,300;  '86 119 

Salt  as  a  fertilizer  for  beets.  1884 198 

Saltpetre  for  cabbage  caterpillar,  1883 133 

cabbage  maggot,  1887 96 

Samples,  selection  of,  in  vegetables,  1887 119 

Saperda  bivittala  in  Station  orchard.  1883 144 

Sargent,  Prof.  0.  S..  on  growing  the  huckleberry,  1883 146 

Savoy  cabbages  described,  1886 380 

test  of  varieties.  1884.308;  '86 137 

Scab  on  apple  and  pears,  hyposulphite  of  soda  for,  1686 177 

28 
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Scab  in  potatoes,  oonolusions  reffardlnffji887 a4 

effects  of  excessive  moisture  on,  1887 80t 

funricides  as  a  preventiYe  of,  1887 sn 

inflnence  of  scabby  seed  tubers,  1887 814 

influence  of  soil  on.  1887 306 

relation  of  color  of  skin  to,  1887 SU 

study  of,  1887 aor 

Scolymus,  test  of.  1883 Ut 

Scott  W.  J. .  letter  from,  in  relation  to  the  huckleberry,  1883 93T 

Seed-coat,  influence  of,  on  frermination,  1884 at 

Seedlings  from  few  and  many  seeded  fruits,  1886 170 

huckleberry,  1886 ITO 

Juneberry,  1886 ? 170 

thimbleberry.  1886 •. ITO 

wild  fruits,  1886 ITO 

raspberries  from  few  and  many  seeded  fruits,  1886 tB 

strawberry,  note  on,  1886 MT 

in  strawberry  revertlnflT  to  wild  type,  1886 MT 

Selection,  influence  of.  in  chansriiiff  plant  characters.  1883 MO 

of  samples  in  veff etables,  1887 110 

Serpent  radish,  note  on.  1884 lOO 

Shallow  rooting  plants  most  rapid  firrowers,  1886 161 

Shallots,  Rrown  from  sets  and  seed,  1683 184 

Sheep  Dip.  McDoueaH's.  for  codlinsr  moth,  1887 06 

Sheep's  Fescue  Rrass.  root  system  of,  1885 334^108 

Skirret.  test  of .  1884 vn 

Slacked  lime  for  asparaff us  beetle,  1884 tsi 

for  the  currant  worm,  1882 146 

Slips,  growing  the  cabbage  from.  1884.312;  *86 197 

Slug-shot,  Hammond's,  note  on.  1884 029 

Snake  cucumber,  note  on.  1884 007 

Sod.  moisture  of,  compared  with  that  of  cultivated  ground,  1886 ; 189 

Soda,  hyposulphite,  for  apple  scab.  1886,  233;  *87 00 

,  for  scab  on  apple  and  pear,  1886 177 

Sodium,  chloride,  as  a  fertilizer  for  beets .  1884 109 

influence  of.  on  rate  of  capillary  flow,  1887 100 

Soil,  compact  vs.  loose,  for  onions,  1883 184 

experiments  on  capillary  action  in,  1887 100 

Soil  hygrometer.desoriptionof,  1886, 182;  '87 UO 

improvements  in.  1887 110 

Soil  moisture,  attempt  to  secure  record  of ,  1886 180 

progress  in  measuring.  1887 110 

Soil  water,  a  study  of  the  movements  of .  1887 101 

Selanum  Fendlerii.  test  of,  1886 140 

JameslI,  test  of.  1886 160 

maglia,  test  of.  1886 140 

tuberosum,  var.  boreale.  test  of.  1886 140 

Soluble  phenyle  for  cabbage  aphis,  1884 Oil 

Little's,  note  on.  1884 019 

Sphagnum,  used  as  a  mulch  for  celery  food,  1882 137 

used  in  seed  bed  for  tobacco  plants,  1882 161 

Spinach,  description  of  varieties  and  synonyms  of,  1887 S96 

experiments  with.  1884 984 

fall,  compared  with  springTsown,  1884 004 

French,  1883 900 

historical  note  on,  1887 «• 

index  to  names  and  synonyms  of,  1887 990 

Long  Standing,  descriptive  note,1883 910 

New  Zealand,  descriptive  note,  1883 910 
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Spinach,  New  Zealand,  note  on.  1887 895 

notes  on  varieties,  1887 895 

root  system  of .  1884. 808 

synonymsln.  1886, 188;  *87 896 

test  of  varieties,  1883.  908;  '84,988;  '85,  188;  '87 895 

wtth  eariiest  and  latest  ripe  seed,  1884. 984 ;  '85 18» 

•Viroflay.  descriptive  note,  1883 908 

Bpraylnffappletreesforcodlinff  moth.  1882. 146;  '86,218;  '87 ts 

for  the  apple  scab.  1886, 931 ;  '86.  in;  '87 99 

for  pear  blight,  1886 178 

Sprouted  seed,  test  of  In  pea.  1886 188 

Sqnash.  Canada  Crooknecks.  descriptive  note  on.  1889 180 

inflaence  ol  date  of  planting  on  time  of  vesetatlon  and  blooming.  1889 128 

protectioff  plants  from  striped  beetle.  1884 81T 

root  system  of .  1886 169 

synonyms  of,  1884.991;  '86 195 

testof  varieties,  1889,199; '83, 186; '84.  206; '86, 124;  '86,  954; '87 898 

and  pumpkins,  botanical  relations  of,  1887 948 

classification  of ,  1887 944 

conspectus  of  species,  1887 944 

index  to  names  and  synonyms  of,  1887 968 

varieties  and  synonyms  of  described,  1887 945 

boir,  kerosene  emnlsion  for.  1882. 147;  *86 993 

vine  borer,  bisulphide  of  carbon  for.  1889, 130;  '83 991 

cobsdlppedlncoal-tarfor,  1884,  318;  '85,  216;  '86 176 

experiments  on,  1884,  818 ;  '86 916 

kerosene  emulsion  for.  1884 818 

Paris  Kreen  for.  1883.  921 :  '84.818;  '86 916 

ravages  of .  1882 199 

sulphate  of  Iron  for.  1883. 299 ;  '84 818 

StatlongardeD.  varieties  tested  in.  1884 991 

StstlBtics  of  tobaoco  culture  in  New  York,  1882 149 

Straw  for  blancliinir  celery.  1884 990 

Strawberry,  an  experiment  in  Irrigation.  1884 896 

— -  Ooville's  Early,  descriptive  note.  1887 885 

Excelsior,  descriptive  note,  1887 885 

Influence  of  different  pollens  on  character  of  fruit.  1886. 927 ;  '86 179 

• injured  by  blight.  1886 970 

Mrs.  Oarfleld.  descriptive  note  on.  1886 996 

notes  on  varieties.  1887 885 

root  system  of,  1883 919 

seedlings,  note  on.  1886 *. 997 

test  of  varieties.  1883,296;  '86,226;  '87 888 

thrips  in  blossoms  of,  1887 316 

seedlings  reverting  to  wild  type,  1886 997 

varieties  on  trial  at  Station,  1884 994 

yields  of  different  varieties,  1886 969 

' blight,  varieties  most  injured,  1886 926 

>  tomato  grown  in  tiles,  1886 167 

test  of  varieties,  1883 196 

Striped  cucumber  beetle,  oobs  dipped  in  coal  tar  for,  1883 990 

counter-odorants  useless  for,  1884 816 

• larva  of,  Paris  green  for.  1883 990 

Paris  green  for.  1888,920;  '84 816 

protecting  plants,  the  best  remedy.  1884, 3i7;'86 176 

tobacco  water  for,  1883..: 990 

Soffar  pea,  cooking  Qualities  of,  1889 141 

Sulphate  of  copper  and  ammonia  for  apple  scab,  1887 101 

Bilphate  of  iron  as  a  fertilizer  for  the  cabbage,  1884 9ii 
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Sulphate  of  Iron  for  squash  Tine  borer,  1883. 222; '84....' Sit 

Sweetcom,  test  of  yarieties,  1882 lai 

Sweet  violet  In  Station  lawn.  1882 148 

Swisschard,  test  of  varieties.  1882. 122;  '83.178;  '8i SU 

Synonyms  in  beans.  1886 268 

in  beets.  1883.178;  '84.228;  '86,115;  '86 948 

in cabba«es,  1888. 187 ;  '84.288;  '86 906 

in  carrots.  1884,194,288;  '86.116;  '86 atf 

in  celery,  1884 SB8 

in  cucumber,  1884,288;  '86.124;  '86 9SS 

in  esrsr-plant.  1884,  289;  '86 m 

in  lettuce,  1883.190;  '84,216,  289;  '86,136;  '86 943 

inmanicels.  1886 ^ 116 

in  muskmelons,  1884.  204,289;  '86,128;  '86 982 

inokra.1886, 189;  '86 966 

in  parsley,  1885 190 

in  parsnips,  1883,  I80;  '84.290;  '86 , U6 

in  pea.  1883,  200;  '84,236.290;  '85.187;  '86 266 

in  pepper.  1883, 193;  '84.290;  '86,179;  '86 960 

in  radish.  1884.196,  290;  '86,118;  '86 949 

in  spinach.  1886.  I88;  '87 826 

insQuash.  1884.  291;  '86 126 

in  tomato,  1883,196;  '84,228,291;  '86,188;  '86 MS 

in  turnips.  1885 U9 

Synopsisofclasslflcation  of  cabbage.  1886 Wl 

Tall  Meadow  Oat  grass,  root  system  of.  1886 2SS 

Taphrina  deformans,  the  cause  of  curl  leaf  in  peach,  1883 294 

Tent  caterpillar,  how  destroyed,  1882 146 

Terms  used  in  describing:  cabbages  explained.  1886 206 

tomatoes  explained,  1887 984 

descriptions  defined.  1887 118 

Tetragonia  expansa,  note  on.  1887 826 

test  of.  and  descriptive  note,  1883 206 

Thimble  berry,  seedlings  from.  1886 170 

Thrips  in  strawberry  blossoms.  1887 316 

Tiles,  plants  grown  in,  for  root  study.  1885,236;  '86,167;  '87 96 

Timothy  grass,  root  system  of .  1885 284,  2S8 

Tobacco,  aroma  due  to  climatic  conditions,  1883 3S2 

burning  quality  deflned.^ssa 383 

dependent  on  amount  of  potash  in  soil.  1883 933 

clippings  for  turnip  flea-beetle,  1884 316 

depth  to  which  roots  extend,  1882 162 

effect  of  continued  growing  on  thickness  of  leaf,  1884 83T 

of  cutting  immediately  after  rain,  1883 930 

of  different  fertilizers  on  burning  quality  of,  1882 163 

of  extremes  of  cultivation,  1882 162 

of  priming,  1882 163 

experiments  in  culture  and  curing  of,  1882. 150,  '83 917 

on  pole  burn,  1883 931 

in  pricking  out  plants,  1882 161 

in  starting  plants,  1882 Ml 

with  manure  plowed  in  and  on  surface,  1882 Ul 

fertilizer,  experiment  on.  1884 836 

form  of  potash  suitable  to  produce  burning  quality.  1883 334 

history  of  culture  in  New  York.  1882 148 

influence  of  different  distances  of  planting.  1882. 163 

of  excessive  cultivation  on  starting  of  the  flower  stalk.  1882 ut 

of  manure  upon  root  growth  of .  1885 236 

— of  rate  of  growth  on  ultimate  size.  1882 164 
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Tol>aoeo.  Inflaence  of  BplltUnff  the  stalk  on  weight  of  cured  leaf,  1883, 163 ;  '88 280 

of  time  of  settliiflr  upon,  number  of  leaves,  I88i 838 

of  time  of  toppins:,  on  growth  of  leaf,  188a 188 

on  number  of  fat  leaves,  1883 381 

on  time  of  matarity,  1882 154 

on  welffht  of  cured  leaf ,  1882. IM 

manures  do  not  affect  the  percentage  of  nloptine,  1888 282 

nicotine  Increases  rapidly  as  the  plants  approach  maturity,  1883 288 

notes  on  bumlnfl:  Quality  of.  1884 827 

on  yarietles,  1884 827 

persistence  of  variety  characters  In  different  countries,  1883 282 

profits  of  culture  of.  In  New  York,  1882 160 

Quality  of.  New  York,  1882 148 

soap.  Hose's,  for  potato  beetle,  1887 98 

Tuberous-rooted  mustard,  note  on,  1886 192 

Tubers  forming  In  leaf  axils  of  potato,  1888 217 

Turnip,  classification  of.  1887 168 

dcBcrlptlon  of  varieties  and  synonyms,  1887 189 

experiments  with,  1884 199 

■ German  Teltow,  note  on,  1882 124 

■ icrown  from  immature  seeds,  1884 199 

ffrowlnfffrom  large  and  small  seeds.  1884 199 

hardiness  of,  as  compared  with  Ruta-baira,  1883 162 

index  to  names  and  synonyms,  1887 184 

■ Jersey  Naveh.  descriptive  note,  1882 124 

—  Red  Top.  descriptive  note,  1882 124 

Red  Top  Strap-leaf,  descriptive  note,  1882  126 

root  system  of,  1886 163 

seedaffe  from  terminal  and  lowest  branches  cpmpared  In  crop,  1884 199 

synonyms,  1886 119 

test  of  varieties,  1882, 124;  '84.197;  *86 118 

White  Dutch,  descriptive  note.  1882 124 

flea-beetle,  air-slacked  lime  for,  1884 316 

frames  not  a  sure  protection  against,  1886 176 

■ kerosene  emulsion  for,  1884 816 

not  injurious  in  frames,  1884 816 

tobacco  clippings  for,  1884 815 

Tobacco,  soil  on  which  grown,  1882 160 

sphagnum  in  the  seed-bed,  1882 161 

statistics  of  production  in  New  York,  1882 149 

strength  of,  proportion  of  nicotine  and  thickness  of  leaf  oo-related,  1883 282 

superior  yield  of  early  plants,  1888 229 

thickness  of  leaves  governed  by  thickness  of  planting,  1883 282 

test  of  varieties,  1882 .180* 

tests  of  various  fertilizers  for,  1883 227 

Turkish,  descriptive  note,  1882 161 

varieties  grown  in  New  York.  1882 149 

Tobacco  water  for  striped  cuoumbAr  beetle,  1883  220 

for  the  flea-beetle,  1883,220:  *84 816 

strongest  made  with  hot  water,  1883 320 

Tomato,  an  early  variety  of  upright  type,  1886  172 

blight  on  foliage,  1883 196 

classification  of,  1887 286 

oross-fertlllzatlons  in,  1885 184 

description  of  varieties  and  synonyms  of ,  1887 287 

do  tha  flowers  cross-fertlliBe,  1884 227 

gain  In  earllness  by  starting  plants  in  hot-bed,  1884 336 

■        grown  in  tUes,  1886 167 

Index  to  names  and  synonyms.  1887 803 
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Tomato  Infloenceof  heredity  on  viRor,  1886 173 

of  position  in  the  cluster  on  earliness,  etc,  1884 SkM 

of  root-prunin*r  on  root  growth  of .  1886 166 

Mayflower,  descriptive  note,  1882 188 

Mexican,  1883 196 

mixing  of  varieties,  1883 308 

number  of  cells  influenced  by  heredity,  1884, 226,  *86 186 

relation  of  number  of  cells  to  smoothness  of  fruits,  1883 196 

root  system  of,  1883 *. 219 

species  in  cultivation.  1887 379 

synonyms,  1883. 196 ;  *84.  228.  291;  '86.183;  *86 868 

terms  used  in  describing  explained,  1887 384 

test  of  varieties,  1882.  138;  '83,193;  '84,221;  '86.  179;  '86.261;  '87 838 

tests  with  earliest  and  latest  firerminatinic  seeds,  1886 185 

firreen  and  ripe  seed,  1884. 224 ;  *86 182 

of  lighter  and  heavier  seeds,  1884 226 

with  seeds  from  earliest  and  latest  fruits.  1884 224 

variation  in  order  of  ripening,  1883, 194;  '84.223;  '86 181 

rot,  experiments  upon,  1882. 138;  '84 227 

observations  concerning.  1884.  227;  '85 : 183 

propagated  by  inoculation.  1882 138 

proportional  to  amount  of  blight  in  foliage,  1883 196 

statistics  of,  1883 196 

Top  onion,  note  on.  1887 207 

Topping  of  tobacco,  influence  of  time  of,  on  growth  of  leaf,  1882 168 

on  time  of  maturity  of  leaf.  1882 164 

on  weight  of  cured  leaf,  1882 164 

Transplanting  plants  in  cold  frame,  why  beneficial,  1886 166 

Trelease,  Dr.,  on  pole  bum  in  tobacco,  1883 382 

Trench  vs.  level  culture  of  celery.  1883 190 

Trifoliumhybridum,  root  system  of ,  1886 284 

pratense,  root  system  of,  1885 238-337 

-^ repens,  root  system  of,  1885 234-387 

Turnip  fiea-beetle,  tobacco  water  for.  1884 816 

Uncinula  spiralis,  varieties  of  grapes  affected  with,  1887 841 

Upright  tomato,  and  early  variety  of ,  1886 172 

Tacciniumcorymbosum.  difficulty  in  growing  teedlings  of ,  1886 381 

insects  visiting  flowers  of ,  1885 381 

notes  on,  1885 381 

pollen  of.  when  mature,  1885 , 381 

Tigor,  infiuence  of  heredity  on.  in  the  tomato,  1886 172 

Viola  odorata,  in  Station  lawn,  1882 m, 148 

Yiolet  sweet,  in  Station  lawn,  1882 148 

Variability  of  the  huckleberry,  1882 : 145 

of  pepper  plant.  1882 187 

Varieties  tested  in  Station  garden,  1884 391 

Vegetables,  arrangement  of  varieties  In.  1887  119 

classification  and  selection  of  samples  of.  1887 119 

descriptions  of  varieties,  1887 116 

notes  on  garden,  1887 816 

Vegetable  marrow,  descriptive  note.  1882 180 

Water,  hight  to  which  rises  by  capillarity  in  different  soils  and  rate  of  progress,  1887.  108 

in  wells,  hight  of .  1887 U6 

Water-lily  attacked  by  aphidae,  1886 176 

grown  in  Station  lawn.  1882 148 

Water-slacked  lime  for  cabbage  flea-beetle,  1882 U7 

Water-melon  grown  in  tiles,  1886 167 

testof  varieties,  1882, 127;  •83,186;  '84,998;  '86, Ml;  '87 »3i 


Digitized  by  VjOOQIC 


HORTIOUI/rUBIST  AND  AflSISTANT  HORTIOULTUBIST.  223 

PAQB. 

Weevil,  pea,  bisulphide  of  carbon 'for.  1883 143 

Injury  from,  1882. lil 

Weevil  eaten  peas,  germination  of ,  1883,143;  '84 333 

Wells,  hlKht  of  water  in,  1887 115 

Whale  oil  soap  for  aphidfls.1886 17« 

White  clover,  root  system  of ,  1886 334-387 

White  hellebore  for  the  currant  worm,  1883 , 164 

White  malabar  nightshade,  test  of ,  1885 194 

White  water-lily  attacked  by  aphidiB,  1888 176 

Whitloop,  test  of,  1883 310 

Wild  srapes,  sterile  plants  of,  1886 336 

Wild  parsnip  srrown  in  Station  ffarden,  1883 181 

Wild  potatoes,  test  of,  1883,316;  '86,316;  '86  14» 

Winter  cherry,  1883 136 

Winter  radish,  test  of  varieties,  l883,U3d;  '84 196 

Tellow  trefoil,  root  system  of ,  1886 334 

Zinc  labels  used  in  Station  orchard.  1883 144 

Soekteln  poison  for  codling  moth,  1887 99 

•: for  potato  beetle,  1887 98 

what  Is  it?  1887 98 
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The  present  report  covers  the  eight  months  of  1888  from  January 
to  August,  inclusive.  Only  that  part  of  my  work  in  the  fruit  and 
vegetable  garden  which  was  completed,  i.  e.,  that  relating  to  straw- 
berries and  raspberries,  is  included  in  my  report  A  few  observa- 
tions have  been  extended  beyond  this  time  and  completed  through 
the  kindness  of  Mr.  E.  S.  Goff,  the  horticulturist  to  the  Station. 
The  study  of  the  potato  scab  has  been  continued  the  present 
season.  No  positive  conclusions  have  been  reached  in  regard  to 
the  cause  of  the  disease  or  a  remedy  for  the  same,  yet  the  knowl- 
edge obtained  will  be  useful  in  planning  for  future  experiments. 

Is  Scab  Produced  by  Fertilizers? 
An  experiment  was  conducted  in  eight-inch  pots  in  the  green- 
house. Medium-sized  tubers  of  the  White  Star  variety  were 
planted  in  pots  filled  with  sand  that  was  free  from  organic 
substances.  They  were  fertilized  with  chemicals  so  as  to  provide 
for  some  an  excess  of  certain  different  constituents  of  plant  food, 
such  as  nitrogen,  potash  and  phosphoric  acid.  The  results 
obtained  were  such  that  no  conclusion  could  be  drawn  from  them. 

Preventives  op  Scab. 
A  test  similar  to  that  made  last  season,t  of  substances  to  prevent 
the  scab,  was  made  in  the  garden.     The  different  substances  used 
and  the  method  of  treatment  were  as  follows: 

1.  Sulphide  of  potassium,  one-fourth  ounce  dissolved  in  four 
quarts  of  water. 

2.  Sulphate  of  iron,  one  ounce  dissolved  in  one  quart  of  water. 

3.  Sulphate  of  copper,  one-half  ounce  dissolved  in  one  quart  of 
water. 

4.  Sulphur,  cuttings  moistened  and  then  rolled  in  the  sulphur. 

5.  Sawdust,  a  large  handful  dropped  upon  each  cutting  before 
covering  with  soiL 

♦  M.  H.  Beckwith.  f  Beport  forwl887,  p  818. 

Digitized  by  VjOOQIC 


New  York  AaBiomjTURAL  Experdibnt  Station. 


225 


6.  Ooal  ashes,  a  large  handful  dropped  upon  each  cutting  before 
covering  with  soil. 

7-  Chloride  of  sodium  (common  salt),  one-fourth  ounce  in  each  hill. 

8.  Wheat  bran,  a  large  handful  in  each  hilL 

9.  Ground  bone,  a  large  handful  in  each  hilL 

10.  Nitrate  of  soda,  one-half  ounce  dropped  in  each  hill  before 
covering. 

11.  Ground  bone,  one-fourth  the  quantity  used  in  No.  9. 

12.  Sulphate  of  potash,  one-half  ounce  in  each  hill. 

When  the  substance  used  was  dissolved  in  water  the  whole 
tubers  were  placed  in  the  solution  and  allowed  to  remain  twenty 
hours,  then  cut  into  halves  lengthwise  and  immediately  planted. 
One  row  was  left  untreated  for  comparison. 

Tubers  of  the  White  Star  variety  were  used  for  seed  in  this 
planting.  The  rows  were  three  and  one-half  feet-  apart,  and  the 
pieces  were  placed  two  feet  apart  in  the  rows  and  ordinary  culti- 
vation was  given  Ihe  entire  plat 

In  the  following  table  the  data  of  the  yield  of  each  row  is  given 
as  follows :  The  total  number  of  tubers,  per  cent  of  yield  scabby, 
number  free  from  scab,  slightly  and  badly  scabbed,  total  number 
scabby : 
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Sulphate  of  iron 

89 

Sulohate  of  ooDoer 
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Flowers  of  sulphur 

38 

Sawdust 

114 

Coal  ashes 

83 
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89 

10 

Nitrate  soda 
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The  results  obtained  are  somewhat  surprising,  and  much  at 
variance  with  results  reported  by  others.  The  treatment  of  saw- 
dust and  wheat  bran,  that  has  been  so  confidently  recommended, 
proved  injurious  rather  than  beneficial,  sixty  and  sixty-one  per 
cent,  respectively,  of  the  yield  of  those  rows  being  scabby,  while 
the  treatment  with  coal  ashes,  that  is  claimed  to  be  favorable  to 
the  production  of  scab,  was  equally  as  efficacious  as  the  sulphur, 
each  row  producing  18  per  cent  of  the  yield  that  were  scabby. 

The  row  treated  with  sulphate  of  copper  gave  the  smallest  per 
cent  of  scabby  tubers.  This  treatment  appeared  to  be  the  most 
beneficial  of  any  last  season,*  while  the  ground  bone  again  was 
detrimental 

From  the  results  obtained  it  is  evident  that  little  is  known 
concerning  the  true  cause  of,  or  remedy  for,  this  disease.  A 
Norwegian  botanist  claims  to  have  found  a  slime  fungus  upon  the 
diseased  tubers,  to  which  he  ascribes  the  formation  of  the  scab. 

Is  THE  Potato  Scab  Caused  by  Insects? 

For  the  purpose  of  securing  some  reliable  data  upon  this  subject, 
several  hundred  hills  of  potatoes,  in  various  stages  of  growth,  were 
carefully  examined  for  evidence  showing  that  the  scab  was  due  to 
injuries  caused  by  insects  feeding  upon  the  tubers.  Nothing  of 
the  kind  was  found,  though  millipedes  were  frequently  found 
working  in  the  decaying  seed  tuber. 

Doubtless  the  injuries  to  the  tubers  caused  by  insects  or  their 
larvse  feeding  upon  them  are  often  mistaken  for  the  scab,  as  the 
corky  formation  that  frequently  covers  the  wound  appears  very 
similar  to  scab.  A  careful  examination  of  the  two  will,  in  most 
instances,  disclose  a  difference  in  appearance,  the  true  scab  spread- 
ing more  upon  the  surface  of  the  tubers,  while  that  from  insect 
injuries  is  generally  limited  to  a  deeper  cavity,  the  edges  of  which 
end  more  abruptly. 

On  February  14,  an  experiment  was  begun  in  the  following 
manner :  A  glass  vessel  was  partially  filled  with  soil  that  had 
been  passed  through  a  fine  sieve,  and  several  dozen  millipedes 
(Julus)  were  placed  therein  together  with  several  potato  tubers, 
one  of  which  had  the  skin  removed  from  one  end  so  that  the 
inner  part  was  exposed.  One  tuber  had  received  an  injury  in 
digging,  the  tine  of  the  digging  fork  having  penetrated  it  to  the 
depth  of  about  one  inch. 

*  Report  for  1887,  page  313. 
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Especial  care  was  taken  to  cover  the  vessel  to  prevent  the 
escape  of  the  millipedes.  The  vessel  was  placed  in  the  office 
oonnected  with  the  green-house,  where  the  temperature  was 
usually  from  60^  to  70^  F.  The  tubers  were  examined  February 
20,  and  it  was  found  that  the  millipedes  had  removed  all  the 
dirt  and  decayed  substance  from  the  place  where  the  fork  had 
penetrated  and  the  wound  had  begun  to  callous  over.  Otherwise 
the  tubers  gave  no  evidence  of  their  feeding  upon  them,  although 
they  were  burrowing  underneath  the  tubers  and  throTigh  the  soiL 

A  partially  decayed  tuber  was  at  this  time  placed  in  the  vessel 
with  the  others.  February  25  the  millipedes  were  busy  feeding  upon 
the  decayed  portion  of  the  tuber,  but  had  not  fed  upon  the  sound 
ones.  Frequent  examinations  of  the  tubers  were  made  until  April 
10,  with  no  indication  that  the  millipedes  had  fed  upon  the  sound 
tubers.  After  entirely  removing  the  decayed  portion  of  the  tuber 
they  left  it  and  burrowed  into  the  soiL 

Later  in  the  season  two  potato  ][)lants  upon  which  tubers  were 
beginning  to  form  were  transplanted  into  glass  vessels  containing 
sand  that  had  been  thoroughly  washed  to  remove  all  organic 
matter.  In  each  vessel  were  placed  50  millipedes.  Nothing 
could  be  found  to  indicate  that  they  had  fed  upon  the  tubers 
when  they  were  examined  thirty  days  later. 

Insects  will  often  feed  upon  that  which  is  not  their  natural  food 
when  nothing  else  is  accessible  and  in  this  instance  it  would  not 
have  been  surprising  had  the  millipedes  fed  upon  the  sound 
tubers. 

Hence,  it  is  but  reasonable  to  draw  the  following  conclusions : 

1.  Millipedes  do  not  feed  upon  the  sound  tubers  of  the  potato. 

2.  Their  food  consists  of  decaying  vegetable  matter. 

3.  The  presence  of  millipedes  in  the  hills  with  the  scabby 
tubers  was  due  to  the  scab,  they  being  attracted  by  the  decayed 
portion  which  they  desired  for  food,  and  the  scab  is  not  due  to  their 
presence. 

Smooth  versus  Knobby  Seed  Tubers. 

To  determine  whether  by  using  smooth  tubers  for  seed  a  larger 
proportion  of  the  yield  would  be  smooth  tubers  than  by  using 
knobby  seed  tubers,  three  plats  of  one-twentieth  of  an  acre  each 
were  planted  May  7  with  smooth  and  knobby  tubers  in  alternate 
rows.  The  tubers  were  cut  lengthwise  into  two  pieces.  One 
piece  was  planted  every  two  feet  in  rows  three  and  one-half  fedt 
apart    Ordinary  cultivation  was  given  the  plats.    In  selecting  the 
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seed  the  smoothest  and  knobbiest  tnbers  were  selected ;  conse- 
quently the  smooth  tubers  were  of  medium  size,  while  the  knobby 
tubers  were  very  large. 

When  the  crop  was  harvested,  the  following,  data  were  obtained : 
The  yields  of  the  rows  planted  with  smooth  seed  amounted  to 
521|^  pounds^  and  of  those  planted  with  knobby  seed  649|  pounds. 
This  shows  a  very  striking  difference  in  yield  in  favor  of  the 
knobby  seed.  It  is  interesting  to  note  that  the  larger  yield  was 
from  the  larger  seed  tubers. 

The  rows  planted  with  smooth  seed  had  121  knobby  tubers ; 
those  planted  with  knobby  seed  had  184  knobby  tubers ;  which 
shows  that  for  every  100  pounds  of  yield  from  the  rows  planted 
with  smooth  seed  there  were  23.20  knobby  tubers,  while  from 
those  planted  with  knobby  seed  there  were  28.34  knobby  tubers 
to  the  100  pounds.  The  influence  of  the  seed  is  quite  strikingly 
shown  in  this  instance,  yet  it  is  hardly  safe  to  draw  a  conclusion 
until  further  data  are  obtained. 

In  planning  this  experiment  it  was  intended  to  be  oontinned 
through  a  number  of  years,  selecting  each  year  the  smooth  tubers 
from  the  rows  planted  with  smooth  seed  and  the  knobby 
tubers  from  those  planted  with  knobby  seed,  for  planting  the 
following  season.  In  this  manner  reliable  data  could  be  obtained 
and  settle  the  question. 

A  Test  of  iNSEonciDEs. 
For  the  purpose  of  determining  the  comparative  value  of  Paris 
green,  London  purple  and  Zoektein  in  destroying  the  larv®  of  the 
potato  beetle,  Doryphora  10-lineata  Say,  the  rows  planted  with 
the  different  varieties  of  potatoes  were  divided  into  six  equal 
parts.  Each  part  being  fifteen  feet  wide  and  extending  across  the 
rows  of  all  the  varieties,  was  treated  with  an  insecticide  as  follows : 

1.  London  purple,  one  part  to  150  parts  of  land  plaster. 

2.  London  purple,  one  ounce  to  ten  gallons  of  water. 
'  3.  Paris  green,  same  proportion  as  No.  1. 

4.  Paris  green,  same  proportion  as  No.  2. 

5.  Zoektein  powder,  same  proportion  as  No.  1. 

6.  Zoektein  paste,  same  proportion  as  No.  2. 

The  poison  was  thoroughly  mixed  with  the  land  plaster  id  each 
instance  and  applied  to  the  tops  of  the  potatoes  by  means  of  an 
arrangement  for  that  purpose,  consisting  of  a  tin  vessel  with 
perforated  bottom. 
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The  liquid  was  applied  with  an  ordinary  sprinkling  pot  No 
difference  in  the  effectiveness  of  the  different  treatments  could  be 
observed,  as  nearly  all  the  larvae  on  each  strip  treated  were 
destroyed.  The  solution  of  Zoektein  paste  and  water  was  applied 
too  strong,  as  the  foliage  was  injured  somewhat,  and  a  weaker 
solution  proves  to  be  just  as  effective  in  destroying  the  larvae. 
The  Zoektein  is  very  much  cheaper  than  either  Paris  green  or 
London  purple.  It  will  undoubtedly  prove  a  valuable  insecticide 
and  be  introduced  into  general  use. 

Another  Insect  Pebt. 

In  the  early  part  of  June,  Mr.  T.  0.  Maxwell,  of  the  firm  of  T. 
C.  Maxwell  &  Bros.,  Geneva,  N.  T.,  informed  me  that  the  new 
growth  of  the  quince  and  plum  trees  in  their*  orchards  had  the 
appearance  of  being  blighted,  which  appeared  to  be  caused  by  the 
larva  of  some  insect  Some  specimens  of  the  infested  twigs  were 
obtained,  and  a  small  worm  was  found  burrowing  in  the  twig, 
which  in  every  instance  had  entered  the  twig  at  a  bud  in  the  axil 
of  a  leaf.  Specimens  of  infested  twigs  were  sent  to  Dr.  J.  A. 
Lintner,  State  Entomologist  A  specimen  of  a  moth,  which  I 
succeeded  in  rearing  from  the  larva  in  the  infested  twigs  was  also 
forwarded  to  him,  on  August  6,  for  identification.  The  following 
communication  was  received  from  Dr.  Lintner  in  reference  to  the 
insect :  "  I  do  not  recognize  the  moth ;  it  is  probably  one  that  I 
have  never  met  with.  I  will  endeavor,  later,  to  determine  it,  as  it 
will  probably  prove  an  addition  to  our  lists  of  insect  depredators 
preying  upon  the  fruits." 

The  ravages  of  this  insect  could  doubtless  be  greatly  lessened 
by  spraying  the  trees  after  the  new  growth  has  started  in  the 
spring,  with  Paris  green  or  London  purple. 

Strawberry. 
A  teat  of  varieties. 
The  varieties  of  strawberries  in  the  following  list  have  been  in 
bearing  for  three  seasons,  having  been  planted  in  the  spring  of 
1885,  this  being  the  third*  crop  the  beds  have  produced. 

The  data  noted  in  the  table  are  the  first  bloom,  first  and  last 
ripe  fruit,  number  of  days  in  bearing,  the  yield  in  ounces  for  fifty 
feet  in  length  of  matted  row,  and  for  twenty-five  plants  or  fifty 
feet  of  row  grown  in  hills ;  also  the  average  number  of  berries  per 

*  The  data  of  the  first  and  second  crops  are  given  in  the  reports  for  1886 
and  1887,  pp.  253  and  334,  respectively. 
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ounce  from  each  row.  The  yield  in  each  instance  is  computed 
from  the  berries  picked  from  the  whole  number  of  plants  in  the 
row,  which  was  usually  from  15  to  20.  The  plants  grown  in  hills 
and  the  runners  kept  cut  off  were  two  feet  apart  in  the  rows  ;  the 
matted  rows  were  from  three  to  fiye  feet  in  width  according  to  the 
variety. 

Strawberry. 


variety. 


Bldwell 

Ohas.  DowniDiT 

Ck)melia 

Covlirs  Early 

Daisy  Miller 

Excelsior , 

Garretson  

James  Vlck 

Jersey  Queen 

Juounda  

Jumbo , 

Kentucky 

Lei?al  Tender 

Lennlg's  White 

Longfellow 

Manchester 

Manchester  (duplicate) 

May  Elnff 

Mount  Vernon 

Mrs.  Garfield 

Ontario 

Parry 

Piper's  Seedling 

Primo 

Prince  of  Berries 

SharpIesB 

Wilson 

Woodruff  No.l 

J'nson's  unnam'd  seedl's 


First 
bloom. 


May  19 
19 
29 
16 
22 
24 
16 
21 
24 
19 
10 
23 
26 
14 
22 
28 
21 
16 
19 
11 
28 
19 
16 
21 
24 
23 
9 
14 
29 


First 

berries 

ripe. 


June  26 

26 
26 
14 
23 
23 
16 
23 
26 
21 
20 
26 
26 
19 
26 
26 
26 
28 
26 
20 
26 
28 
24 
26 
26 
26 
18 
26 
July   2 


Last 

berries 

ripe. 


July  11 

12 

14 

June  29 

July  11 

12 

14 
11 
13 
2 

11 

14 
18 
13 
14 
14 
14 
16 
16 
12 

9 
14 
11 
11 
16 
12 

9 
14 


X3  (^ 

a 


II 
is 

h 


137  >i 
491  ?<i 
274?*' 
2123^ 
492>^ 
286>i 
187K 
492)^ 
236 

68^ 
6063^ 
603^ 
481>^ 

8lAi 
8635^ 
636>^ 
436^ 
288\' 
696 
836 

8885^ 
280K 

320^ 
284K 
263^ 
681 


II 


31M 

52 

24>i 

64^11 
71)i 
21^ 
16X 

131 3<C 

103 
32 
31M 
60 

161K 

118\' 
30 
83A^ 

102X 
38K 
66K 
69 
71 

Si}i 
18K 

esH 

97X 


MS. 

11, 

2fca 


14.3 

14.9 

9.4 

14.2 

9.4 

10.6 

14.2 

9.9 

12.2 

13.2 

6.3 

10.4 

7.4 

9.7 

8.7 

9.2 

9.6 

11.6 

14.8 

10.6 

10.9 

8.8 

8. 
11.1 

7.7 
12.6 

9.4 
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Bipe  berries  were  picked  from  Oovill's  Early  on  June  four- 
teenth, two  days  earlier  than  from  any  other  variety. 

The  latest  first  ripe  berries  from  any  variety  was  obtained  from 
the  unnamed  seedling  received  from  R  8.  Johnson,  which  was  on 
July  second.  The  berries  of  this  variety  have  a  most  deliciout 
flavor ;  but  the  flesh  is  too  soft  to  be  of  value. 

The  Garretson  and  Lennig's  White  remained  in  bearing  thi 
greatest  and  the  Jucunda  the  least  number  of  days. 

The  largest  yield  from  matted  row  was  obtained  from  the 
Primo  and  Manchester. 

The  Manchester  gave  the  largest  yield  of  any  variety  grown  in 
hills. 

The  Jumbo  averaged  the  largest  berries  of  any  variety  grown 
in  matted  row,  and  Charles  Downing  the  smallest. 

The  Parry  averaged  the  largest  berries  of  any  grown  in  hills, 
the  smallest  was  Daisy  Miller. 

The  matted  rows  yielded  the  greatest  quantity  of  fruit  in  every 
instance. 

There  is  no  doubt  but  that  the  matted  row  system  of  growing 
strawberries  is  the  most  profitable  method  of  culture,  especially 
so  where  the  plants  are  not  allowed  to  grow  too  thick  in  the  row- 

Baspbebby. 

Nearly  all  the  varieties  of  raspberries  in  the  following  list  were 
reported  on  last  year.* 

This  season  each  variety  was  grown  in  hills;  four  to  six  canes 
were  allowed  to  grow  in  each  hill;  all  suckers  in  the  rows  were 
treated  as  weeds  and  not  permitted  to  grow.  The  yields  of  fruit 
as  given  in  the  table  is  that  picked  from  six  hills  of  each  variety. 
The  dates  of  first  bloom,  first  ripe  berries,  first  and  last  pickings 
of  berries,  the  weight  of  fruit  in  ounces,  average  number  of 
berries  per  ounce  and  number  of  days  each  was  in  bearing,  are 
given  in  the  table. 

•  Report  for  1887,  p.  336. 
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Baspbebby. 


VARIETY. 


Brandjrwine 

Caroline * 

Crimson  Beauty 

Cuthbert 

Erie 

QreKsr 

Hansen 

Johnson's  Sweet 

Lost  Rubies 

Mammoth  Cluster 

Marlboro 

Meredith  Queen  

MUler*8  Woodland 

Montclair 

Naomi 

Ohio 

Oranse 

PhUadelphla 

Reder  

Schaffer 

Silver  Queen 

Souhefiran 

Superb 

Turner 

SeedlinflT,  Carpenter's . 
Seedling.  White 


First 
bloom. 


June  18 
11 
16 

17 

11 

16 
11 
U 
16 
13 
11 
16 
12 
11 
14 
11 
11 
11 
16 
19 
16 
11 
12 
16 
11 
11 


First 
ripe 
fruit 


July  18 

10 
16 

16 

9 
16 

9 
12 
21 
16 

9 
20 
12 

9 
13 
U 

9 
14 

9 
23 
14 
17 
16 
11 
11 

9 


First 
picking. 


July  20 
13 

18 
18 
11 
16 
11 
14 
23 
16 
11 
21 
18 
11 
13 
14 
11 
16 
11 
27 
16 
18 
16 
13 
11 
11 


Last 
picking:. 


AUR.  13 
14 

11 
11 

7 
4 

9 
July  28 
Au«.  11 

4 

13 

13 

9 

IS 

4 

1 

7 

9 

11 

11 

7 

1 

11 

7 

7 

1 


45 
248 

22 
144 

68 
109 

71 
106 

30 
137 
128 

49 

46 
107 
114 
113 

60 

76 
161 
134 

37 
204 

69 

78 

90 
116 


aJ 


2fc« 

fl  m  O 

Sfoo 

C  I.  b 

< 


5i 


24 
30 
24 
24 
27 
19 
29 
14 
19 
19 
SS 
23 
33 
38 
23 
18 
37 
24 
18 
II 
23 
14 
36 

37 
31 


It  appears  that  the  Caroline  was  the  most  productive  variety 
and  continued  in  bearing  thirty  days.  The  Crimson  Beauiy  was 
the  least  productive. 

The  Marlboro  and  Montclair  continued  in  bearing  the  greatest 
number  of  days,  three  days  longer  than  Caroline. 

The  Schaffer  produced  the  largest  berries,  the  average  number 
to  the  ounce  being  seventeen;  the  Ohio  the  smallest,  averaging 
thirty-six  berries  to  the  ounce. 
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CbOSS-FeBTELIZATION  of  FbUITS  and  YEGETABLE& 

There  is  a  broad  field  for  valuable  work  in  the  breeding  of  new 
varieties  of  frnits  and  vegetables  by  the  systematic  artificial 
crossing  of  different  varieties.  It  is  a  work  that  requires  skillful 
manipulation,  a  large  amount  of  persistent  labor  and  large  stock 
of  patience.  One's  whole  attention  might  be  profitably  devoted 
to  this  work;  beginning  with  the  earliest  varieties  that  blossom  in 
the  spring,  continuing  it  through  the  season  until  the  latest 
blossomel  are  gone.  As  the  fruit  of  the  different  crosses  ripened, 
planting  of  the  seed  should  be  made,  the  plants  from  which  would 
necessitate  constant  attention  the  remainder  of  the  growing 
season. 

Seeds  were  obtained  the  past  season  from  the  Thimbleberry 
(Rubu8  odorata),  fertilized  with  pollen  of  the  blackberry  and  also 
the  raspberry.  Several  plants  grown  from  seed  of  the  Gregg 
raspberry,  fertilized  with  pollen  of  the  Red  and  also  of  the  Yellow 
Antwerp  raspberry,  produced  fruit  this  season.  While  none  of 
the  plants  produced  fruit  that  gave  indications  that  it  would 
prove  valuable,  the  result  was  very  interesting.  Several  plants 
were  very  similar  in  appearance  and  habit  of  growth  to  the  Caro- 
line, producing  fruit  in  great  abundance,  {he  berries  greatly 
resembling  those  of  the  Schaffer. 
80 
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In  this  report,  as  in  previous  ones,  considerable  attention  has 
been  given  to  fodder  analyses ;  but  the  amount  of  routine  work 
has  made  it  impossible  for  us  to  make  the  analyses  so  complete  as 
we  deem  desirable.  With  our  present  knowledge  of  the  value  of 
feeding-stuffs,  an  analysis  of  a  food  can  not  be  said  to  be  complete 
which  fails  to  determine  the  albuminoid  and  non-albuminoid 
nitrogen,  also  the  sugars  and  starch  of  the  nitrogen-free  extract. 

Ash  analyses  have  been  made  for  a  considerable  number  of  our 
feeding-stuffs,  so  far  as  the  fertilizing  elements  are  concerned.  In 
this  report  the  questions  discussed  are : 

1.  Composition  of  feeding-stuffs. 

2.  Amount  of  fertility  removed  from  the  soil  by  crops. 

3.  Influence  of  fertilizers  on  the  chemical  composition  of  grass. 
4  Influence  of  fertilizers  on  the  chemical  composition  of  oats. 

5.  Chemical  composition  of  hays  from  different  localities. 

6.  Changes  in  com  as  it  approaches  maturity. 

During  the  winter  of  1887-8  the  feeding  experiments  were  placed 
under  my  supervision,  and  the  result  of  the  several  trials  are  given 
under  the  following  heads  : 

1.  Digestion  experiments  with  orchard  grass. 

2.  Digestion  experiments  with  a  ration. 

3.  Influence  of  certain  rations  on  the  milk  product 

4  Influence  of  food  on  the  chemical  composition  of  butter. 
6.  Fattening  experiments  with  young  cattle. 

6.  Ensilage  vs.  com  fodder  for  feeding. 

7.  Feeding  for  fat  and  for  lean  meat 

The  success  of  these  experiments  is  due  largely  to  Mr. 
Emery  and  Mr.  Churchill,  whose  cooperation  made  possible 
the  trials.  Of  necessity  the  amount  of  chemical  work  connected 
with  such  experiments  was  large,  and  I  am  indebted  to  Mr.  Wheeler 
for  the  aid  necessary  to  carry  through  these  experiments. 


♦E.F.  Ladd. 
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The  number  of  water  analyses  daring  the  past  year  was  very 
large,  monthly  determinations  having  been  made  of  the  drainage 
from  the  lysimeters,  also  from  Castle  brook  and  the  main  drain 
from  the  experimental  plats.  Of  well  waters  26  samples  have 
been  examined  and  reported  upon;  also  analysis  was  made  of 
water  from  one  mineral  spring,  but  as  none  of  these  are  of  gen- 
eral interest,  except  to  the  parties  interested,  they  are  not 
reported  in  these  pages. 

Of  fertilizer  and  fertilizing  ingredients  36  samples  have  been 
analyzed  during  the  year,  while  many  as  yet  remain  on  hand,  our 
present  laboratory  force  and  crowded  accommodations  making  it 
impossible  for  us  to  do  the  amount  of  work  desired.  In  fact  I 
may  say  that  the  work  of  the  chemical  department  has  increcksed 
to  such  an  extent  as  to  make  it  impossible  to  longer  carry  on  the 
work  successfully  in  our  present  overcrowded  quarters,  a  single 
room  in  a  former  dwelling-house,  with  no  proper  means  of  venti- 
lation or  ridding  the  room  of  obnoxious  fumes  and  gases ;  nor  can 
there  be  the  proper  appliances  in  a  room  of  this  kind  for  conduct- 
ing investigations  with  the  present  needs  of  the  Station.  In  the 
report  of  Mr.  Wheeler  will  also  be  found  the  results  of  other 
chemical  work  connected  with  the  subjects  specially  investigated 
by  him. 

FODDEE  ANALYSEa 

In  the  analysis  of  foods  the  chemist  separates  each  food  into 
several  parts,  to  each  of  which  he  gives*separate  names,  such  as 
ash,  albuminoids,  water,  etc.,  according  as  they  fulfill  certain 
functions  in  plant  and  animal  growth.  We  give,  substantially  as 
printed  in  the  last  report,  the  terms  in  use : 

Water. — ^The  loss  in  weight  of  a  fodder  by  drying,  usually  at 
lOQo  to  11(P  C.  (212°  to  230^  F.),  is  due  to  the  moisture  or  water 
which  the  fodder  contains. 

Ash. — ^That  part  of  the  fodder  which  remains  after  burning 
constitutes  the  ash  or  mineral  matter.  The  ash  ingredients  form 
the  solid  matter  of  the  animal  frame- work  —  bones  —  and  occur 
also  in  small  quantities  in  the  muscles,  blood,  etc.  Lime,  phos- 
phoric acid,  potash,  etc.,  constitute  the  mineral  elements  of  the  ash. 

AOmminaida. —  The  albuminoids  are  the  principal  nitrogenous 
portion  of  fodders — the  muscle-formers  —  sometimes  also  called 
protein.    The  albuminoids  are  not  known  to  be  definite  compounds, 
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bat  are  made  up  of  a  large  number  of  nitrogenous  products,  whick 
have  usually  been  classed  alike  for  feeding  purposes  The  white 
of  an  egg,  the  tenacious  mass  —  gluten  —  which  remains  on  wash- 
ing the  dough  from  wheat  flour,  and  animal  muscles  are  common 
examples. 

Not  all  of  the  nitrogenous  matter  of  feeding  stufis  is  in  the  form 
of  albuminoids,  but  often  a  considerable  portion  is  in  what  may  be 
termed  a  transitory  state  known  by  the  general  name  amides. 
Amides  have  a  less  nutritive  value  than  the  true  albuminoids. 
However,  they  probably  have  a  greater  nutritive  value  than  many 
experimenters  have  assigned  to  them. 

Crude  fiber  is  the  woody  portion — frame- work  —  of  vegetable 
matter  which  is  unacted  upon  by  dilute  acids  or  alkalies.  Crude 
fiber  has  little  direct  nutritive  value  to  the  animal 

Nitrogen-free  extract —  This  is  a  mixture  of  various  substances 
which  are  sometimes  called  carbo-hydrates.  The  starches,  sugars, 
dextrine,  pectic  and  mucilaginous  bodies,  gums,  eta,  are  the 
principal  substances  of  this  clas& 

Fat —  The  other  extract  of  feeding  stuffs  is  a  mixture  of  oils, 
wax,  coloring  matter,  etc  Cotton-seed  oil,  linseed  oil,  com  oil, 
etc.,  are  common  examples. 

ANALYSES  OF  FODDEES. 

During  the  past  year,  a  large  number  of  fodder  analyses  have 
been  made.  A  large  part  of  these  analyses  are  given  under  their 
appropriate  heads,  but  there  remain  some  of  a  miscellaneous  nature 
grouped  under  the  above  head  which  do  not  appear  in  full  else- 
where. Besides  the  regular  analyses,  there  have  been  made  deter- 
minations of  the  albuminoid  and  non-albuminoid  nitrogen,  the 
digestibility  of  the  albuminoids  and  in  some  cases  ash  analyses 
for  the  fertilizing  ingredients. 

Unless  otherwise  stated,  the  grcksses  were  all  cut  in  full  bloom. 
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Albuminoid  and  Non-Albuminoid  Nitbogen. 

In  nearly  all  the  feeding  stuffs  albuminoid  and  non-albumin- 
oid nitrogen  has  been  determined  by  the  modified  Stutzer  cupric 
hydrate  method. 


If 

i 


Q,3«7. 
!I,366. 

2,367. 

A.. 

B.. 
2,388. 
3,394. 


0.. 
2,114. 
2,456. 

2.026. 
2,027. 
2,040. 
2,046. 
2,088. 
2,209. 
2,222. 
2.223. 
2.236. 

2,034. 
2,113. 

2.112. 
2,441. 
2,442. 
2.443. 
2,444. 

2,042. 
2,263. 


GBASSE8. 


Meadow  Foxtail 

Orchard  ffrass 

Tall  meadow  oat  ffrass 

Kentucky  blue  ffrass 

Timothy  (average  9) 

Ray  ffrass  (average  24) 

Alsike  clover 

AlBike  clover 

Gbssn  Foddebs. 
Prickly  comfrey 

Ensilage 

Maize  fodder 


Timothy  A 

Timothy  B 

Hay,  mixed 

Orchard  gr&SB 

Orchard  ffrass 

Timothy , 

Timothy 

Timothy  (past  bloom). 
Hay,  mixed , 


Hays. 


Stbaw. 


Oat  straw 

Maize  stover  (stalks) 

Grains.  Msai^s.  Etc. 


Corn  meal. 

Oats 

Oats 

Oats 

Oats 


Cottonseed  meal  . 
Wheat  bran 


By  Products. 


0*5 


1.69 
1.18 
0.99 
1.02 
1.02 
1.41 


2.37 
0.78 
1.00 

.77 
.87 
i.27 
1.29 
1.27 
1.10 
1.21 
1.02 
1.14 

0.71 
1.34 

1.66 
2.47 
2.44 
2.44 
2.10 


0.23 
0.34 
0.22 
0.23 
0.90 
0.41 


0.19 
0.55 
0.68 

0.61 
0.41 
0.16 
0.27 
0.27 
0.06 
0.17 
0.21 
0.06 

.03 


0.83 
.13 

0 

0 
.10 


7.26     0.37 
2.46     0.87 
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Dioestibilit;  of  Albtwinoidb. 


i 
S 

2,357.. 
3,360.. 
2,366.. 
3,367.. 

A. 

3,1U.. 
3.466.. 
3,026.., 
3,037.., 
2,088... 
3.336.., 
3,040... 
3.386... 
3.084... 
3,113... 
3,113... 
3,441,.. 
2,442... 
2,448... 
2,444... 
2,032... 
2,043... 
2,d03... 
2,263... 


FOODS. 


OD 

h 


"35 


Sal 


Meadow  Foxtail ...... 

Orchard  ffrass 

Tall  meadow  oat 

Kentucky  blue  flrrass 
Timothy  (avenwre  9) . 

Ensilaire  (Maize) 

Maize  fodder 

Timothy,  A 

Timothy,  B 

Orchard  ffrafts  hay. . . 

Hay.  mixed 

Hay,  mixed 

Hay  (damaged) 

Oat  straw 

Corn  stover 

Corn  meal 

Oat8.A 

Oats.  B 

0at8,D 

Oats.  E 

Linseed  meal 

Cottonseed  meal 

Bran,  wheat 

Bran,  wheat 

31 


11.87 

9.60 

7.66 

7.81 

7.60 

8.31 

10.60 

8.00 

8.00 

9.03 

7.60 

8.94 

7.68 

4.68 

8.37 

11.76 

16.36 

16.36 

15.26 

13.75 

40.19 

47.68 

20.00 

17.69 


6.18 
8.44 
2.26 
2.76 

8.76 
6.60 
8.62 
3.37 
8.63 
3.76 
4.44 
6.13 
3.87 
4.69 
4.36 
4.06 
6.62 
6.87 
4.60 
5.69 
8.81 
4.68 
4.81 


54.44 
63.79 
70.38 
67.86 
69.67 
64.87 
47.61 
64.76 
64.12 
03.87 
60.00 
60.88 
88.30 
27.21 
48.96 
68.88 
76.01 
66.69 
64.68 
66.89 
85.84 
88.62 
70.85 
76.60 
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Report  op  the  Chemist  of  the 


In  the  following  table  we  give  the  average  composition  of  foods 
as  compiled  from  analyses  made  at  this  Station  during  the  past 
seven  years: 


ORASSE8.  CLOVER.  ETC- 
IN  BLOOM. 

I 

-3 

s 

1 

a 

1 

i 

r 

a 
S 

1 

o 

1 

i 

s 

1 

TImnthv   1887 

21 
9 
8 

Ql 

10 
3 

67.81 
67.09 
48. U 
71.48 
68.76 
68.70 
69.46 
73.68 
62.68 
66.66 
67.63 
67.41 
78.46 
79.20 
68.34 
77.29 
78.23 
69.20 
67.46 
78.62 
60.86 

84.00 
82.44 
80.66 
84.14 
69.29 
60.61 
84.06 
69.87 
84.86 

2.06 
1.41 
3.26 
2.14 
2.08 
1.97 
1.73 
1.71 
2.36 
2.16 
1.88 
1.67 
1.69 
1.46 
2.06 
1.96 
1.79 
1.61 
2.96 
1.87 
1.86 

.77 

.74 

.99 

.96 

1.72 

2.76 

1.83 

2.88 

3.46 

3.23 
2.60 
8.28 
2.66 
3.18 
2.44 
2.60 
3.12 
3.88 
2.86 
8.^1 
2.10 
1.28 
1.66 
4.61 
8.66 
4.42 
3.62 
6.91 
3.40 
8.17 

.97 
1.17 
1.64 
1.00 
8.62 
3.80 
3.12 
8.34 
2.94 

18.88 

11.64 

18.16 

10.33 

18.29 

10.93 

10.63 

8.66 

12.49 

16.39 

16.80 

10.74 

6.62 

6.24 

9.77 

6.32 

4.70 

13.12 

10.61 

6.31 

18.06 

6.33 
6.94 
6.10 
6.14 
8.11 
13.60 
8.48 
8.36 
3,61 

23.64 
16.S6 
26.72 
12.29 
21.27 
14.82 
14.88 
12.73 
17.96 
21.82 
19.44 
17.02 
12.16 
10.66 
14.08 
10.76 

9.44 
11.46 
12.02 

9.09 
20.46 

8.60 

9.82 
10.13 

7.92 
24.80 
17.61 

6.91 
14.90 

7.18 

1.96 

TIfnftfhv    1888     . ..•...•••••••• 

1.10 

Timothv  seed  formed 

1.46 

Ornhftrd  StVABS 

1.21 

iTAntnnkv  Blue  or  June  flTTass 

1.4T 

MAftHniv  Fdacne. 

1.14 

Tjill  Meadow  oat 

1.30 

MAAilow  Foxtail . . , 

1.16 

Vnrt  BAlHnflrhaDi ^.f^..,,., 

1.39 

Wnrkd  Maadow  ffrass. 

1.33 

'RAnnAtt'a  Native  Wild 

1.46 

Sweet  Vernal  firrass, 

Ht .AVA  daiftles. 

1.16 
.89 

.99 

MAdinm  red  clover 

1.30 

AlallrA  olovor 

1.01 

IXThltA  aIovaf 

1.43 

Rnkh ara  clover 

1.10 

1.15 

VAllnw  trefoil 

1.11 

nVi AAA  or  nheat . 

1.19 

FOB^OB  PlANTS. 
flnrffhiim           .......................... .. 

.4S 

Amber  canes 

.90 

l^nddAr  com 

.68 

Vnafin^A  MaIka  fodder 

.84 

P.nail fuTA  Maize  stover 

9.46 

17nBl1fL<rA  TTnnflrarian 

3.S8 

Oow  nea         ..• 

.80 

flo{  A  hiflnida. 

1.16 

Prickly  oomfrey 

.81 
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BOOTS.  TUBERS.  ETC. 

1 

■1 

i 

1 

1 

o 

1 

il 

1 

s 

t 

Sweet  potatoes 

21 

ai 

30 

1 

74.88 
78.49 
80.86 
9a.40 

9a.rr 

M.41 
91.13 
87.41 
89.36 
91.36 
83.46 
77.30 

16.36 
16.36 
16.35 
14.80 
16.86 
16.86 
14.83 

17.86 
16.38 
49.01 
33.68 
31.33 

10.64 
17.08 
18.31 
13.36 
13.38 
13.08 

1.34 
.84 

1.86 
.73 
.63 

1.09 

1.00 
.74 
.46 
.73 
.83 
.46 

4.16 
3.66 
6.18 
4.93 
6.50 
6.66 
6.38 

4.16 
4.83 
3.63 
6.35 
8.37 

1.67 
1.30 
1.67 
.38 
3.96 
3.61 

3.66 
3.43 
1.88 
1.35 
1.11 
1.08 
1.08 
1.99. 
1.09 
1.00 
3. '76 
.60 

6.59 
6.84 
8.13 
6.37 
13.05 
11.44 
11.06 

3.96 
3.86 
3.36 
6.47 
8.43 

10.86 
8.80 
11,81 
10  50 
13.19 
31.37 

3.14 

.68 

3.98 

l.» 

1.49 

1.00 

1.41 

3.43 

.66 

.70 

3.58 

1.87 

36.88 
39.66 
31.14 
33.30 
36.99 
34.96 
38.80 

43.74 
86.77 
18.78 
38.43 
33.84 

3.31 
1.74 
3.11 
1.31 
13.58 
11.06 

17.98 
17.61 
3.51 
4.30 
4.84 
3.40 
5.09 
6.04 
8.31 
6.84 
10.04 
19.96 

44.88 
48.66 
86.78 
89.16 
87.68 
88.87 
86.86 

31.04 
87.97 
34.18 
86.87 
38.39 

69.31 
67.36 
68.57 
73.63 
64.06 
53.03 

.00 

Potatoes .• •... 

.06 

Gabbaffe.  outer  leaves 

.47 

Turnips...,  ...••••• ••••.... 

.38 

Pumpkins  ....  ...............  r 

.16 

ManfTolds 

.or 

Carrots • 

.39 

Okra 

.40 

Onion 

.34 

Tomatoes 

.47 

String  beans • , 

.84 

AddIss.  sweet 

.41 

Hats. 
Timothy,  bloom 

3.60 

Timothy*  in  seed 

3.86 

Orchard  ffrass 

3.68 

Mixed  hays 

3.46 

Bed  clover.  In  bloom 

8.48 

8.34 

Clover  rowen 

3.30 

Stsaw. 
Wheat  straw 

1.23 

Oat  straw 

1.80 

Maize  stover  (field  cured) 

1.21 

Maise  stover  Hn  bam) 

1.36 

Soja  bean  fodder 

1.85 

Gbazn.  Mxal.  ETa   . 
Com 

6.51 

Com  meal 

3.83 

Wheat,  winter 

1.63 

Wheat  fiour 

1.03 

Oats 

4.79 

Pea  meal 

.86 
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GBAIN,  MEAL.  ETC.  -  ( Continued ). 


I 


a 

a 


I 


Beans 

Sanflower  seed , 

By  Pboducts. 
Wheat  bran 

Ship  stuff 

Middlings 

Brewers'  ^rralns , 

Com  feed  (starch  feed,  etc.) 

Com  feed  (dry) 

Gluten  meal 

Linseed  meal 

Cottonseed  meal 

Hominy  feed 

Miscellaneous. 
Castor  pomace  (dry) 

Dandelion 

Pie-plant , 

Mushrooms 

Plantains 

Canada  Thistle 


19.39 

ia.66 

18.71 
14.76 
12.41 
76.60 
66.40 

6.00 
10.49 

9.83 
11.06 
13.06 


9a.36 
97.06 
89.16 
80.84 
76.39 


8.71 
3.00 

6.63 

6.37 

8.61 

.94 

.31 

.73 

.74 

6.18 

7.89 

3.61 

6.36 
1.18 
.48 
.86 
3.79 
3.40 


I 


33.17 
16.88 

14.66 
16.38 
16.63 
4.83 
6.96 
16.04 
31.39 
31.63 
40.66 
11.66 

36.00 
1.83 
.63 
6.U6 
3.10 
3.06 


7.31 
39.31 

10.83 
6.86 
4.33 
8.82 
8.41 

13.03 
6.63 

11.64 
3.66 
6.03 

31.06 

1.14 

.66 

.76 

3.09 

7.38 


63.14 
18.71 

63.36 
63.66 
69.66 
13.6S 
31.61 
68.14 
64.87 
34.95 
38.86 
63.31 

10.76 
3.03 
1.10 
3.87 
10.66 
11.20 


1.88 

90.63 

8.11 
4.68 

4.48 
1.39 
8.61 

6.oe 

6.89 

7.08 

13.57 

6.44 

16.82 
.46 
.09 

.7» 

.63 

1.6S 


AMOUNT  OF  FEETILITT  KEMOVED  FEOM  THE  SOIL 

BY  CK0P8. 

If  we  bum  any  of  our  feeding  stuffs  there  remains  a  portion 
unconsumed,  which  we  call  the  ash,  or  mineral  matter  of  the 
plant  This  ash  is  (iistributed  unequally  throughout  the  different 
parts  of  the  plant,  there  being  less  in  the  seed  than  in  the  stem, 
and  less  in  the  stem  than  in  the  leaves.  There  are  also  great  dif- 
ferences in  the  amount  of  ash  in  different  classes  of  plants ;  that 
is,  plants  botanically  different,  although  cultivated  plants  of  the 
same  family  usually  do  not  differ  greatly  in  the  per  cent  of  ash. 
Succulent  plants,  such  as  the  foliage  of  roots  like  beets,  turnips, 
etc.,  sometimes  contain  as  much  as  15  to  18  per  cent  or  more?  ash. 
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while  the  hays  generally  contain  about  5  to  8  per  cent,  and  the 
seeds  of  the  cereals — grains — usually  not  more  than  2  to  3  per 
cent,  although  a  few  contain  so  much  as  4  to  6  per  cent.  This 
ash  is  made  up  of  several  different  elements  or  constituents, 
each  of  which  the  chemist  is  able  to  separate  out  and  weigh 
by  itself,  but  not  in  the  same  form  always  in  which  it  existed 
in  the  plant.  There  are  thirteen  of  these  elements  present 
in  the  ash  of  our  agricultural  plants  and  the  names  by  which 
the  chemist  knows  them  are  as  follows :  Oxygen,  carbon,  sulphur, 
phosphorus,  potassium,  sodium,  calcium,  silicon,  chlorine,  fluorine, 
iron,  magnesium,  manganese. 

Besides  these  there  are  found  in  a  few  plants  other  elements, 
such  as  aluminum  in  wheat  and  iodine  in  some  of  our  sea  plants. 
The  amount  of  fluorine  in  plants  is  very  small,  seldom  more  than 
a  trace,  and  of  iron  there  is  rarely  found  more  than  one  per  cent 
Yet  this  small  amount  of  iron  is  an  absolute  essential  for  the 
development  of  the  normal  plants.  If  there  is  ajiack  of  iron  the 
plant  becomes  pale,  and  the  leaves  are  white  and  growth  stops ; 
but  let  iron  be  supplied  to  such  a  plant  and  the  leaves  again 
become  of  a  deep  green,  healthy  color.  The  plant  secures  its 
oxygen  and  carbon  from  the  air,  but  the  other  elements  all  come 
from  the  soil,  which  is  the  only  source  of  supply.  The  chemist  in 
separating  these  elements  of  the  ash,  determines  them  in  some 
form  of  their  compounds  and  in  the  analysis  he  gives  names  more 
familiar  to  the  farmer,  as  follows,  using  also  certain  letters  and 
figures  as  abbreviations  or  symbols  for  the  real  form : 

Phosphoric  acid  (anhydride. P2O5). 

Sulphuric  acid  (or  anhydride  SOs). 

Carbonic  acid  (or  anhydride  COa). 

Potash,  KaO. 

Soda,  NaaO). 

Lime,  CaO  (calcium). 

Silica,  SiOa. 

Ferric  oxide,  FeaOa  (iron). 

Magnesia,  MgO. 

By  stating  the  elemental  compounds  in  the  above  form  the 
chemist  does  not  mean  to  say  that  they  always  are  found  in  the 
plants  in  just  this  form,  for  in  the  plant  the  elements  are  com- 
bined in  several  forms,  and  these  combinations  sometimes  change 
as    the    plants    approach    maturity.       Thus    phosphorus,    nor 
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phosphoric  anhydride,  does  not  exist  free  cks  such  in  the  plant, 
but  in  somB  combination,  such,  for  instance,  as  phosphate  of  lime. 
The  amount  of  potassium,  calcium,  phosphorus,  etc.,  in  different 
plants  is  not  the  same,  and  the  farmer  needs  to  become  familiar 
with  the  wants  of  his  different  plants,  just  as  he  is  with  the  wants 
of  his  different  animals. 

The  fatmer  knows  that  the  cow  and  hog  will  not  always  do 
equally  well  upon  the  same  kind  of  food,  for  they  belong  to  differ- 
ent classes,  and  their  habits  are  quite  different  This  is  just  as 
true  of  different  classes  of  plants,  that  is,  plants  botanicaUy 
diJSTerent,  such  as  beets  and  the  grains,  or  clover  an^  timothy ; 
clover  being  a  leguminous  plant  of  the  same  family  as 
peas,  beans,  etc.,  and  timothy  one  of  the  grass  family.  Some 
plants  like  large  quantities  of  potassium  and  require  less  of 
phosphorus  to  do  well ;  others  need  an  abundance  of  phosphorus 
and  less  potassium,  while  there  are  others  that  take  up  a  great 
deal  of  calcium,  ^he  clovers  all  require  large  amounts  of  potash 
and  lime.  The  grains  need  phosphoric  acid  and  potash,  and  roots 
require  that  there  be  present  in  the  soil  an  abundance  of  available 
potash. 

The  farmer,  in  order  to  succeed  as  well  in  growing  field  crops  as 
with  his  animals,  should  become  familiar  with  the  needs  of  the 
plants  themselves  as  he  is  with  the  proper  kinds  of  foods  for  his 
domestic  animals.  He  should  find  out  in  what  his  soil  stands  in 
the  greatest  need,  and  then  in  growing  crops,  knowing  their 
need,  he  will  be  able  to  purchase  just  that  class  of  fertilizers  which 
furnish  the  required  food  for  his  crops.  Of  these  mineral  ele- 
ments there  are  but  two  to  which  special  prominence  is  given  in 
commercial  fertilizers,  for  in  most  soils  the  others  are  present 
in  sufficient  quantity,  although  the  application  to  the  soil 
of  many  of  the  other  ash  ingredients  may  be  followed  by 
most  beneficial  results,  either  from  their  chemical  or  physical 
action  in  the  soiL  Phosphoric  acid  and  potash  are  the  two 
ash  ingredients  which  enter  into  our  commercial  fertilizers, 
but  both  lime  and  sulphuric  acid  are  essential  ingredients  of  all 
super-phosphates.  Potash  is  supplied  either  in  the  form  of  wood 
ashes  or  as  potash  salts,  like  the  sulphate  and  muriate  of  potash, 
which  come  largely  from  the  German  mines. 

Besides  these  ash  elements  there  is  also  required  nitrogen  for 
plant  growth,  and  this  is  by  far  the  most  costly  part  of  plant  food. 
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In  their  power  to  gather  nitrogen  plants  differ  greatly,  the  clovers 
and  other  leguminous  plants  being  able  to  produce  a  good  crop 
where  the  grasses  or  cereals  would  entirely  fail  In  fertilizers 
there  are  several  sources  of  the  supply  of  nitrogen,  such  as 
ammonia  salts,  nitrate  of  soda  (Chili  saltpetre),  blood,  meat  and 
fish  scraps,  leather,  hair,  cottonseed,  castor  pomace,  etc.  Of  these 
leather  and  hair  are  worthless  for  immediate  supply  of  nitrogen, 
for  they  are  decomposed  in  the  soil  only  after  a  long  time. 
Ammonia  salts  and  nitrate  of  soda  are  the  most  valuable, 
as  the  nitrogen  of  these  salts  are  in  a  form  to  be  used  by  the 
plant,  and  in  these  forms  nitrogen  costs  mosi  Organic  nitrogen, 
such  as  exists  in  cottonseed  meal,  linseed  meal  or  castor  pomace, 
soon  becomes  in  the  soil  available  for  the  use  of  the  plant,  and 
whatever  of  fertilizing  matter  the  farmer  purchases  in  the  way  of 
feeding-stuffs  is  secured  with  the  least  cost  when  it  has  been 
converted  into  manure. 

In  our  feeding  stuffs  by  dividing  the  per  cent  of  albuminoids 
(or  protein  of  some  chemists)  by  6^  we  have  the  per  cent  of  nitro- 
gen or  pounds  in  one  hundred  of  the  substance. 

During  the  past  two  years  we  have  made  analyses  of  many  of 
our  most  common  foods,  and  in  the  first  table  we  give  the  compo- 
sition of  the  ash  of  quite  a  number  of  these  products ;  also  the  per 
cent  of  nitrogen.  In  the  second  table  are  given  the  number  of 
pounds  of  phosphoric  alihydride,  potassium  oxide,  calcium  and 
nitrogen.  This  will  enable  the  farmer  to  get  a  pretty  good  idea 
of  the  amount  of  fertilizing  matter  in  the  most  common  foods.  In 
the  last  column  of  table  n  we  give  the  valuation  of  the  fertilizing 
matters,  considering  nitrogen  worth  17  cents  per  pound,  phos- 
phoric acid  8  cents  and  potash  5^  cents,  while  to  the  lime  no  value 
is  assigned.  The  above  is  about  what  nitrogen,  phosphoric  acid 
and  potash  cost  in  the  markets  when  purchased  as  ammonia  salts, 
soluble  phosphates  and  potash  salts. 

In  a  few  instances  determinations  were  made  only  for  the  prin- 
cipal fertilizing  constituents. 
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TABLE  No.  L 

OOMPOSinON  OF  THE  ASH  OF  SOME  FeEDINO  StUFFS,  AUSO  FEB  CEHT 

NlTBOOEN. 


P4 


I 


o 

s 

a 


u 


Timothy 

Orchard  ffrass 

Janeffrass. 

Meadow  fescue 

Tall  meadow  oat. . 

Meadow  foxtail 

Ox-eye  daiaies 

Buttercap 

Yellow  trefoil 

Medium  red  clover. 

Aliske  clover. 

White  clover 

Lucerne,  alfalfa... 
Prickly  oomfrey . . . 

Maize  fodders 

Oat  straw 

Wheat  straw 

Maize  stover 

Com 

Wheat 

Flour 

Wheat  bran 

Ship  stuff 

Middlings  (wheat). 

Oats 

Linseed  meal 

Cottonseed  meal ... 

Com  oobe 

Beets 


803 

7.40 

0.1« 

7.08 

7,16 

7.03 

4.8Q 

6.86 

7.88 

4.61 

6.20 

7.49 

6.09 

3.78 

6.17 

1.17 

2.46 

1.79 

64.48 

46.00 

62.32 

60.60 

40.68 

60.06 

26.62 

30.08 

43.66 

0.36 

4.78 


84.19 
42.72 
34.97 
81.66 
34.60 
39.61 
86.70 
13.66 
18.00 
20.38 
38.42 
26.04 
18.84 
26.98 
23.94 
27.76 
12.60 
12.06 
28.63 
23.36 
80.94 
16.68 
19.62 
18.22 
16.61 
22.00 
29.04 
61.48 
41.26 


6.46 
0.47 

6.28 
7.04 
8.66 
1.00 
18.32 
2.78 
8.61 

0.92 
1.66 
7.36 

19.84 
4.82 
6.47 

16.60 
6.79 
8.64 
2.60 
1.68 
1.96 
0.16 
6.39 
9.96 

10.00 
2.08 
8.80 


8.69 
7.20 
7.12 
11.84 

7.76 
7.80 


83.86 
29.98 
26.93 

37.07 
18.72 
26.86 
9.28 
6.68 
12.83 
2.64 
4.19 
7.40 
2.60 
2.60 
1.83 
3.29 
11.36 
4.08 
1.76 
1.68 


1.93 
2.11 
1.66 
8.36 
8.07 
2.20 


8-66 
4.28 
4.02 

2.16 
2.06 
4.84 
.96 
1.62 
4.68 
6.83 
6.76 
4.46 
7.00 
6.94 
2.24 
3.16 
7.86 
6.62 
0.96 
1.47 
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TABLE  No.  n. 

Amount  op  Fertilizing  Matter  in  One  Ton  (2,000  lbs.)   op 
Various  Febdino  Stupps. 


O 

i 

1 

J 

1 

Timothy 

6.0 
8.2 
7.8 
7.2 
6.4 
8.8 
6.4 
8.1 
8.6 
6.3 
7.6 
10.4 
9.8 

a.i 
i.a 

1.2 

2.0 

2.0 

16.1 

14.4 

3.8 

61.7 

89.9 

84.6 

11.9 

88.0 

66.6 

0.2 

27.6 
38.6 
29.2 
82.3 
34.4 
48.8 
44.6 
16.2 
19.6 
22.4 
48.6 
86.8 
27.8 
14.9 
6.7 
27.0 
10.6 
18.2 
7.9 
6.6 
2.4 
17.0 
19.1 
12.6 
9.8 
22.8 
87.8 
16.2 

8.4 

7.2 
8.3 
4.0 
12.1 
7.0 
8.4 

86.1 
38.0 
87.6 
61.7 
64.6 
10.7 
6.9 
9.0 
4.7 
18.7 
1.9 
1.3 

2.6 
2.4 
1.3 
2.1 
11.8 
6.8 

21.0 

22.0 

21.1 

21.1 

28.2 

80.8 

16.1 

20.3 

42.8 

88.6 

86.6 

66.0 

40.2 

8.4 

4.9 

7.6 

9.6 

17.2 

27.6 

37.8 

29.2 

47.3 

61.8 

49.4 

39.3 

100.8 

180.4 

4.6 

14.0 

86  48 

Orohivrd  ffnutfl 

6  61 

Janeirrass » 

6  77 

Meadow  fdsone 

608 

Tall  meadow  oat. 

684 

Meadow  foxtail 

8  24 

Ox-eye  dalsleB 

6  62 

Buttercups 

4  79 

Yellow  trefoil 

902 

Medlam  red  clover 

8  20 

Alslke  clover 

9  47 

White  clover 

12  17 

ifQcemet  alfalfa. 

9  10 

Prickly  comfrey  (fresh) 

2  42 

Mf^l7r« fodder (frefth)    .....      x    .      ..... 

1  28 

Oat  straw. 

2  86 

Wheat  straw 

236 

Maize  stover 

3  80 

Com 

6  31 

Wheat 

7  77 

Plour 

6  49 

Wiheat  bran 

13  10 

Shipetoft 

18  04 

MlddllDffs  (wheat) 

11  86 

Oats 

8  17 

Linseed  meal. 

21  42 

Cottonseed  meal. 

28  68 

Corncobs. 

168 

Batter 

26 

Mnir .,    

4.0 

2.80 

32 
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In  order  to  show  more  plainly  to  the  eye  the  variation  in  the 
composition  of  the  ash  of  several  of  our  more  common  feeding  stofEs, 
I  have  prepared  two  plates  to  accompany  this  article.  Plate  I  shows 
the  per  cent  or  pounds  in  one  hundred  of  the  ash  of  phos* 
phoric  acid  potash  and  lime,  while  the  blank  space  shows  the 
total  per  cent  of  other  constituents,  as  soda,  magnesia,  iron, 
silicon,  etc. 

Plate  n  shows  the  relative  amount  of  phosphoric  acid,  potash, 
and  nitrogen  in  one  ton  (2,000  lbs.),  taking  cottonseed  meal  as  our 
standard ;  that  is,  one  ton  of  cottonseed  meal  was  found  to  con- 
tain the  most  pounds  (223.8  Iba),  of  fertilizing  matter  of  any  feed 
examined,  and  in  comparison  with  this  the  others  stand  as  shown 
by  the  plate. 

INFLUENCE  OF  FEETILIZEES  UPON  THE  OHEMIOAL 
COMPOSITION  OF  GKASS.    1887. 

In  my  report  for  1887 1  gave  the  residt  of  an  investigation  upon 
the  influence  of  several  fertilizing  ingredients  on  the  chemical 
composition  of  timothy  and  clover.  In  the  experiment  .there 
reported  the  fertilizers  were  spread  upon 'the  surface  of  a  field 
which  had  already  been  in  grass  for  five  years.  In  the  experi- 
ment now  under  consideration,  carried  out  in  the  same  year  as 
above,  the  fertilizers  were  applied  to  a  plat  well  cultivated  and 
then  put  down  to  grass.  The  grass  selected  for  the  purpose  of 
this  experiment  was  an  annual  LoUum  Italicum,  A  one-tenth 
acre  plat  was  divided  into  24  small  plots  and  the  fertilizers  applied 
and  the  whole  laid  down  to  grass  April  26.  I  may  add  that  this 
plat  had  not  been  previously  fertilized  since  the  establishment  of 
the  Station. 

The  following  table  gives  the  rate  at  which  the  different  feriSi- 
izing  ingredients  weie  applied : 
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FEBTILIZEB& — Pounds  peb  Acre. 


PLAT. 

Sulphate  1 
of  potash.i 

4 

Sulphate 

of 
ammonia. 

|o 

^1 

1 
f 

E 
^          1 

a      s 

|| 

i 
|a 

I 

800 

.          ■  ..M. 

II 

160 

m 

,  , 

860 

lY...... 

300 

160 

880 

V 

800 

.... 

860 

VI 

800 

160 

VU 

.  •  •  • 

.... 

160 

860 

.... 

vra 

.. .  • 

.... 

160 

860 

880 

IX 

800 

.... 

160 

... 

,                , 

860 

X 

800 

160 

860 

860 

XI 

.  .•  • 

160 

860           66 

0 

...  .... 

^:::::: 

800 

160 

.... 

860 

66 
860 

66 

0 

6    ;;!! 

X"^ ' 

XV 

.... 

100 

180 

XVII 

.... 

180 

XT  ....... 

160 

X! 

800 

XX 

.... 

6 

XXI ::.:;; 

manure. 

xxn  

xxr 

.... 

.... 

.... 

.... 



From  the  backwardness  of  the  spring  the  grass  was  slow  to 
start  and  had  not  come  into  blossom  as  was  intended  at  the  date 
of  sampling.  When  cut  only  a  few  of  the  plants  had  reached  the 
period  of  bloom.  The  following  table  shows  the  composition  of 
the  grass  from  the  several  plats : 
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s  s  s  s  s  ?;  s  ^. 

s 
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s 
i 

SS^S^SSS 

s 
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sss;3sssgs 
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Ok 
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« 
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S 

CO 
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9 

e% 
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« 
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S2 
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XVII 
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XIX 

XX 
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xxin 

XXTV 

•5 
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ALBUmNOm  and   NON-ALBUMINOn)  NiTBOGEN. 

The  proportion  of  albnminoid  and  non-albnminoid  nitrogen  was 
determined,  with  resolts  as  shown  in  the  following  table : 


PLAT. 

1 

"3 

22 
OH 

1 

S 
1 

1 

P 

I 

2.07. 
2.12 
1.79 
1.93 
1.71 
1.96 
1.79 
1.96 
2.18 
2.09 
2.04 
1.82 
2.01 
1.98 
1.68 
1.68 
1.69 
1.76 
1.68 
1.91 
1.60 
1.46 
1.40 
1.64 

1.68 
1.6S 
1.47 
1.64 
1.49 
1.40 
1.47 
1.61 
1.88 
.79 
.86 
1.48 
1.73 
1.62 
1.27 
1.40 
1.38 
1.46 
1.40 
1.66 
1.32 
1.27 
1.38 

.69 
.32 
.39 
.22 
.56 
.32 
.44 
.30 
1.80 
1.18 
.34 
.28 
.36 
.36 
.28 
.31 
.30 
.28 
.20 
.18 
.18 
.03 

21.25 

n 

27.83 

Ill 

17.81 

IV 

20.20 

V 

12.86 

VI 

S8.57 

VII 

17.86 

VIII 

22.56 

IX 

13.76 

X 

62.90 

XI ^ 

xn 

67.84 
18.67 

xm 

13. 9S 

XIV 

18.18 

XV 

22.06 

XVI.: 

16.66 

xvn 

18.34 

XVIII 

17.04 

XIX 

16.16 

TT ,     ..    ,, 

13.0tf 

TCXJ 

12.00 

JXTf , 

12.41 

XXTTI,.... r„ T- 

1.43 

XXIV 

Sugars  and  Starch. 

In  the  following  table  are  presented  the  per  cent  of  sugars  and 
starch  for  a  few  samples : 


PLAT. 

Invert 
siiffar. 

Su- 
crose 

starch 

Per  cent  of  nltroflren-free  ex- 
tract as  suffars  and  starch. 

I 

4.16 
6.12 
3.40 
2.36 

4.12 
6.00 
4.60 
6.24 

.... 

n 

m..- 

rv 
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DiaESTIBILITT. 

The  digestibility  of  the  albnminoids  of  the  grasses  from  the 
several  plats  was  alsQ  determined  by  the  pepsin  method,  and  the 
results  are  given  in  the  following  table : 


PLAT. 


4 

"3 

•3P 

ill 
III 

13.98 

10.19 

6.75 

65.53 

13.25 

9.56 

6.50 

57.46 

11.19 

9.19 

6.19 

53.61 

19.06 

9.62 

5.94 

60.74 

10.09 

9.31 

6.06 

62.66 

19.9B 

8.76 

4.62 

62.28 

11.19 

9.19 

5.U 

51.38 

19.19 

9.44 

6.25 

44.62 

13.62 

11.76 

5.62 

58.73 

13.06 

4.94 

4.87 

62.71 

12.76 

6.44 

5.69 

55.37 

11.87 

9.25 

4.44 

60.94 

12.66 

10.81 

5.62 

56.25 

12.37 

10.12 

4.87 

60.68 

10.19 

7.94 

4.76 

53.88 

10.70 

8.76 

4.62 

56.82 

10.66 

8.62 

4.19 

60.82 

11.00 

9.12 

4.81 

61.72 

10.70 

8.76 

3.87 

63.83 

11.94 

10.37 

6.00 

49.75 

9.37 

8.26 

4.56 

51.33 

9.06 

7.94 

8.76 

8.62 

4.56 

47.86 

9.62 

3.75 

61.01 

!li 


£■3 


43.67 
42.47 
43.52 
48.64 
45.65 
47.20 
40.80 
83.79 
52.17 
1.41 


52.00 
48.01 
5i.77 
40.17 
48.^ 
51.89 
47.26 
55.77 
42.14 
44.72 


47.10 


As  in  the  case  with  the  experiment  previously  reported,  no 
inflnenoe  of  the  fertilizers  upon  the  chemical  composition  of  the 
grasses  could  be  traced  for  the  series  of  experiments.  Had  we 
stopped  here  we  might  fairly  have  concluded  that  the  influence 
of  the  fertilizers  was  manifest,  not  upon  the  chemical  composition 
of  grasses,  but  almost  entirely  in  an  increase  of  the  crop,  as  has 
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been  noted.  "^  This  increase  was  very  marked  for  the  nitrogenous 
fertilizers,  particularly  sodium  nitrate;  but  the  results  for  the 
season  of  1888  give  marked  difference  in  the  chemical  composition 
of  the  gi:ass,  as  shown  by  the  next  topic 

INFLUENCE    OF   FEETELIZERS    ON    THE    CHEMICAIi 
COMPOSITION  OF  GRASSEa  188a 

In  my  report  t  for  1887  I  gave  the  results  for  a  large  number  of 
trials  with  the  application  of  different  fertilizing  ingredients,  both 
singly  and  combined,  upon  grass  land,  in  order  to  determine  what 
influences  they  exerted  upon  the  chemical  composition  of  the 
grass.  In  this  experiment  there  were  twenty-one  plats  growing 
both  timothy  and  red  clover,  and  we  could  find  no  difference  in 
composition  which  could  be  attributed  to  the  influence  of  the 
fertilizer,  or,  to  quote  from  that  report,  the  conclusions  arrived  at 
were  as  follows : 

"The  residts  obtained  from  the  experiments  of  this  year,  to 
determine  the  influence  of  fertilizers  upon  the  composition  of 
timothy  and  clover,  show  us  nothing  as  to  the  possible  influence 
of  fertilizers.  The  soil  upon  which  we  are  experimenting,  it 
seems,  is  sufficiently  rich  to  produce  good  crops,  under  favor- 
able conditions,  without  the  use  of  fertilizers  for  immediate 
effect  The  timothy  hay  grown  upon  the  unfertilized  plat 
XY  was  richer  in  albuminoids  and  nitrogen-free  extract 
than  was  the  average  for  the  entire  plats,  although  many 
of  them  were  heavily  fertilized.  The  greatest  variation  in  the 
composition  of  the  timothies,  differently  fertilized,  is  far  less 
than  the  variation  in  the  chemical  composition  of  timothy  for  two 
successive  years  of  growth  upon  the  same  plats,  under  like  condi- 
tions and  without  fertilizers,  so  far  as  field  culture  furnishes  this." 

The  following  brief  summary  will  show  the  results  secured  in 
that  trial  from  a  few  of  the  plats  for  the  timothy : 

*  Sixth  Annual  Report  of  New  York  Agricultural  Experiment  Station, 
p.  441. 

t  Sixth  Annual  Report  of  the  New  York  Agricultural  Experiment 
Station,  1887,  p.  441. 
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PLAT. 

Ash. 

V 

1 

I 

I 

4.33 

8.11 
6.15 
6.64 
6.06 

6.M 
7.60 
8.44 
8.13 
6.04 

31.13 
33.70 
81.91 
30.66 
31.18 

64.67 
61.04 
61.16 
63.63 
63.39 

8.03 

in 

8.66 

•xn 

3.84 

XV 

4.07 

TVIfT ,. 

3.68 

Averaff  6 

4.93 

7.79 

81.76 

63.36 

8.18 

The  plats  given  above  as  an  illnstration  were  fertilized  as 
follows : 

Plat  L  Sulphate  of  potash. 

Plat        TTT.  Acid  phosphate. 

Plat  XIL  Sulphate  of  potash,  sulphate  of  ammonia  and  acid 
phosphate. 

Plat       XV.  Nothing. 

Plat  XVJLLL.  Sulphate  of  ammonia. 

Besides  the  above  reported  plats  there  were  also  24  other  plats 
newly  laid  down  to  ray  grass  (Lolium  italioum),  the  fertilization 
being  the  same  as  in  the  preceding  case.  No  difference  in  com- 
position could  be  found  in  this  experiment  which  could  be  attrib- 
uted to  the  effect  of  the  fertilizers  used. 

The  present  season  the  experiment  has  been  again  repeated.  The 
farm  superintendent,  Mr.  Emery,  made  the  application  of  similar 
fertilizing  materials  to  a  number  of  trial  plats,  and  while  in  bloom 
samples  of  these  grasses  were  taken  by  him  for  analysis.  The 
grasses*  from  a  portion  of  these  plats  have  been  analyzed  and 
those  examined  were  fertilized,  on  the  sod,  as  below : 

Plat  A.  Sodium  nitrate. 

Plat  B.  Ammonium  sulphate. 

Plat  0.  Bam  manure. 

Plat  D.  Potassium  nitrate. 

Plats  E,  J.  and  O.  Nothing. 

Plat  F.  Potassium  sulphate. 

Plat  a.  Muck. 

Plat  H.  Bone  black. 

*  Beferenoe  to  the  report  of  the  farm  superintendent  will  show  more 
fully  the  real  nature  and  purpose  of  this  experiment 
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Plat  K.  Bone  black,  sodium  nitrate  and  ammonium  sulphate. 
The  analyses  of  the  grasses  from  these  several  plats  gave  results 
as  shown  by  the  next  table  : 


Fbesh  Substancb. 

DBY  SUBSTAirOE. 

?LAT. 

1 

.a 

OD 

4 

'3 

a 

1 
1 

1 

^ 

OD* 

1 
a 

1 

1 

1 

ag 

s 

1 

1 

A. 

66.66 
65.74 
68.22 
67.26 
67.17 
67.08 
66.66 
68.00 
67.01 

67.09 

1.44 
1.39 
1.42 
1.39 
1.53 
1.47 
1.34 
1.87 
1.32 

3.12 
3.06 
2.82 
2.93 
2.16 
3.08 
1.90 
2.06 
2.92 

12.00 
11.86 
10.83 
11.89 
11.80 
11.70 
10.88 
10.82 
12.07 

16.60 
16.69 
16.17 
15.36 
16.36 
16.63 
18.14 
16.75 
15.43 

1.09 
1.36 
1.04 
1.17 
1.00 
1.04 
1.08 
1.00 
1.25 

4.»4 
4.08 
4.46 
4.24 
4.66 
4.48 
4.03 
4.27 
4.00 

9.87 
8.94 
7.31 
8.94 
6.56 
6.31 
6.71 
6.44 
8.87 

86.01 
34.62 
34.08 
36.33 
35.94 
35.64 
32.64 
33.78 
36.59 

47.01 
48.40 
50.86 
46.91 
49.79 
52.60 
64.38 
62.48 
47.05 

3  27 

B 

3.96 
S  29 

c. 

D 

3.68 
3.05 
3  IT 

E,Jand0 

p 

G 

3  24 

H 

S.13 
3  tf 

K 

AvoraKo... 

1.41 

2.50 

11.64 

16.36 

1.10 

4.28 

7.60 

85.06 

49.71 

3.35 

Albuminoid  and  NoN-AiiBUMiNom  Nitrogen. 
The  following  tables  gives  the  per  cent  of  albuminoid  and  non- 
albuminoid  nitrogen  as  determined  by  Stutzer's  methods  : 


PLAT.- 

s 

d 

11 

1 

©"S 

1 

111 

A 

1.50 
1.43 
1.17 
1.43 
1.06 
1.01 

1.08 
1.42 

1.17 

1.27 
.97 

1.17 
.83 
.80 
.91 
.04 

1.12 

.33 
.16 
.20 

.23 
.21 
.01 
.09 
.80 

22.00 

B 

11  19 

c 

17.09 

P 

18.18 

Ih  JandO..., 

21  69 

p 

SO  T9 

G. 

S.15 

H. 

8.TS 

K 

21.U 

Ayeraffd 

1.22 

1.02 

.2» 

16  S9 
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SuGAfis  AMD  Starch. 
The  per  cent,  of  sugars  and  starch  for  the  dry  substance  of  the 
the  hay  is  shown  by  the  following  table : 


PLAT. 

s 

1 

1 

OQ 

in 

A 

4.76 
6.20 
4.80 
3.96 
4.86 
6.76 
9.40 
7.40 
3.25 

4.90 
6.25 
6.00 
3.00 
3.40 
6.00 
6.00 
6.26 
3.10 

27.60 
26.76 
25.00 
29.90 
28.46 
19.48 
21.40 
17.20 
22.12 

79.02 

B 

78.92 

0. 

68.42 

D , 

78.66 

E,  JandO 

73.71 

p, 

61.89 

G. 

66.83 

H. 

66.88 

K. 

60.61 

Average 

6.72 

4.54 

24.20 

69.24 

The  results  obtained  the  present  season  are  the  exact  opposite 
of  those  for  1887.  The  plats  of  grass  in  an  adjoining  field  of 
similar  soil  were  treated  in  the  same  manner  as  those  of  the 
preyious  season,  and  we  find  differences  in  the  chemical  composi- 
tion of  the  grasses  no  less  marked  than  was  the  influence  of  the 
fertilizers  on  the  yield.  Whenever  a  nitrogenous  fertilizer  was 
used  there  was  a  considerable  increase  in  the  albuminoids  of  the 
hay.  To  show  plainly  the  difference  let  us  bring  together  here 
the  per  cent  of  albuminoids  in  the  dry  substance  of  the  hay  and 
the  kind  of  fertilizer  used  upon  the  several  plats : 

Per  cent  of 
Plat  albumlnolda.         Fertilizer. 

A 8.94  Sodium  nitrate. 

B 9.37  Ammonium  sulphate* 

0 7.31  Barn  manure. 

D 8.94  Potassium  nitrate. 

E,  J  and  O 6.56  Nothing. 

F : 6.31  Potassium  sulphate. 

G 5.71  Muck. 

H 6.44  Bone  black. 

E 8.87  Complete  mmiure. 
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Observe  that  the  lowest  per  cent  of  albuminoids  was  with  muck^ 
and  that  neither  potassium,  phosphoric  add  (bone  black)  nor  a 
combination  of  these  gave  any  increased  per  cent  of  albuminoid& 
The  highest  results  was  with  sodium  nitrate,  and  it  is  further 
noticeable  that  the  per  cent  of  crude  fiber  is  greatest  with  the 
highest  per  cent  of  albuminoids.  Before  going  further  let  ui 
present  such  meteorological^  data  as  we  have  and  see  if  any 
additional  light  can  be  gained  to  aid  in  explaining  the  difference 
in  the  results  for  two  years.  In  periods  of  ten  days  each  we 
tabulate  the  data  from  April  1  to  the  close  of  June : 


Noon  temperfttnre,  1886 

Noon  tampermtar«,  1887 

Noon  temperfttore,  18B8 

Noon  soil  temperatorv,  8  inoh*.  1886. . 
Noon  soil  temperature,  3  inch.,  1887. . 
Noon  soil  tempermtore,  3  inch.,  1688.. 
Noon  soil  iemperatore,  9  inch.,  1886. . 
Noon  soil  temperatore,  9  Inch.,  1887.. 
Noon  toil  temperature,  9  inch.,  1868. . 

Bainlall.  1888 

Bainfall.  1887 


39.6 
48.0 
37.9 
43.1 

39.0 
36.3 

36.8 
80.6 

0 

3.27 


60.1 
41.6 
42.8 
67.0 
4S.6 
42.6 
49.2 
42.1 
39.2 
.27 
.34 
0.79 


61.2 
62.6 
62.7 
61.0 
60.9 
49.4 
64.4 
44.6 
43.6 
.81 
1.08 
O.OB 


60.7 
70.4 
66.9 
61.8 
66.6 
64.2 
66.4 
66.8 
60.1 
.66 
.04 
0.63 


62.6 
70.4 
62.7 
61.8 
69.1 
64.0 
66.6 
69.7 
61.6 
.91 

0 

1.09 


67.1 
71.6 
67.1 
66.8 
71.6 
63.9 
66.9 
62.6 
676 
.36 
.42 
1.18 


71.6 

68.1 

69.2 

71.6 

69.8 

66.6 

63.9 

63.4 

60.9 

.44 

.76 

.08 


72.6  I  71.3 
77.9      7J.1 

76.7  I  76.8 


74.8 

76.9 

74.7 

66.7 

66.7 

66.7 

.39 

.64 

.41 


|T1.I 

I  76.6 

j  78.S 

'  6S.3 

6S.6 

69.7 

3.09 

.a 

3.19 


68.1 
6BJ 

aj% 

ttJ 

66.7 
W.7 
86J 

RJ 
B.7 
8.97 
3J1 
9.76 


The  fertilizers  were  applied  to  the  several  plats  both  years  as  a 
surface  dressing  about  the  first  of  May.  An  inspection  of  the 
table  just  presented  shows  the  month  of  May  to  have  been  much 
colder  for  the  present  season  than  for  1887,  which  undoubtedly 
exerted  an  influence,  but  how  or  to  what  extent  can  not  at  present 
be  fully  determined.  If  we  observe  the  amount  of  rainfall  for  the 
two  seasons  we  find  marked  differences.  In  1887  the  first  twenty 
days  of  May  had  only  four  one-hundredths  of  an  inch  rainfall  and 
less  than  one-half  inch  for  the  month.  On  the  other  hand.  May, 
1888,  has  a  record  of  more  than  a  half  inch  for  the  first  ten  days, 
and  1.61  inches  by  the  twentieth  of  the  month,  with  a  total  of  2.79 
inches  for  the  month,  well  distributed  over*  the  thirty-one  days. 

♦  Unfortunately,  the  record  for  sunshine  for  the  early  part  of  1888  waa 
not  recorded,  so  that  this  valuable  adjunct  to  our  study  must  be  passed 
over  for  the  present  season. 
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Our  experiments  and  obserrations  for  the  past  two  years  leads  us 
to  the  following  conclusion  : 

That  the  application  to  the  soil  in  the  spring  of  a  nitrogenous 
fertilizer  as  a  top-dressing,  will  be  followed  by  an  increase  in  the 
per  cent  of  albuminoids  of  the  hay,  providing  the  temperature  is 
favorable,  if  there  is  present  sufficient  soil  moisture.  But  if  the 
soil  is  not  kept  moist  by  rains  after  the  application  of  the  fertilizer, 
then  there  will  be  little  or  no  effect  on  the  chemical  composition 
of  the  grasa 

DlGE8TI3ILrrY. 

The  digestion  coefficients  for  each  sample  of  hay  are  shown  by 
the  following : 


PLAT. 


a    . 

E 

o 


A 

B 

0 

E.JandO.. 

7 

0 

H. 

K 

ATeraffe 


9.87 
8.94 
7.81 
6.56 
6.31 
6.71 
6.44 
8.87 


a 
e 


7.81 
7.94 
6.06 
6.19 
6.00 
6.69 
6.87 
7.00 


©I 


el 

©©CO 

fe2o 


3.56 
8.75 
3.06 
2.44  I 
2.13  I 
2.25 
2.44 
3.87 


7.60 


6.87 


2.87 


63.00 
58.06 
58.14 
62.80 
66.40 
60.59 
62.11 
62.00 


P 

-^  fl-s 
d  H  (0 
©  P  ® 

^4 


61.61 


61.16 
62.64 
49.60 
62.99 
67.60 
60.47 
68.tt 
61  86 


64.88 


Ash  Analyses. 
Partial  analyses  of  the  ash  from  some  of  the  plats  were  made 
with  results  as  follows : 


PLAT. 

^ 

10* 

■goT 

1^ 

d 

1 

«8 

Lime.  OaO. 

f 

■ 
A 

4.61 
4.55 
4.44 
4.13 

8.12 
4.86 
4.67 
4.76 

30.06 
20.31 
30.IB 
19.<8 

2.12 

11.18 

2.40 

6.88 

4.40 
4.04 
3.60 
3.28 

1.14 

E,JA0 

1.33 

F 

.91 

K 

.99 
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To  recalculate  our  figures  for  the  ash,  on  the  dry  substance  of 
the  hay,  we  have : 


PLAT. 

1^ 

d 

6 

of 

d 

6 
6 

f 

A 

.141 
.221 
.203 
.196 

.904 
.924 
.894 
.813 

.096 
.508 
.110 
.284 

.187 
.184 
.169 
.136 

.OKI 

B..J.&0 

.066 

F 

.010 

K 

041 

OATS  — SPECIALLY  FERTILIZED. 

The  oats  grown  upon  four  separate  plats,  specially  fertilized, 
were  subjected  to  chemical  analysis,  and  the  results  are  shown  by 
the  accompanying  table : 


Fbkbh  Substangb. 

Dbt  Substakcb. 

PLAT. 

1 

i 

1 

d 

a 

1 

dS 

2 

1 

.d 

1 

3 

a 

1 

1 

o 

Is 

2 

1 

A 

11.11 

11.86 
12.07 
11.36 

2.81 
2.81 
2.89 
3.22 

14.44 
13.44 
13.41 
11.19 

12.40 
11.60 
12.76 
12.76 

64.28 
55.03 
63.53 
65.88 

4.96 
6.36 
6.34 
5.69 

3.16 
3.19 
3.29 
3.63 

16.26 
16.26 
16.25 
13.76 

13.96 
13.06 
14.61 
14.40 

61.06 
62.43 
60.87 
61.91 

6.58 

B 

6  08 

D 

6.08 

E 

6.81 

1 

Average 

11.60 

2.93 

13.12 

12.35 

54.69 

5.31 

3.31 

16.12 

13.97     61.69 

6.01 

The  plats  were  fertilized  as  shown  by  the  following : 

Pounds 
oer  acre. 

Plat  A 300 

PlatB 250 

PlatD 350 

PlatE 


Fertilizers. 
Sodium  nitrate. 


Ammonium  sulphate* 
Potassium  nitrate. 
Nothing. 

From  an  inspection  of  the  table  of  analyses  it  is  shown  that 
sodium  nitrate  exerted  a  marked  influence  on  the  chemical  com- 
position of  the  oats,  increasing  the  per  cent  of  albuminoids  2.50 
over  plat  E,  where  no  fertilizer  was  used.  Potassium  nitrate  and 
ammonium  sulphate  affected  similarly  the  oats,  but  to  a  less 
degree  than  did  sodium  nitrate. 
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Analysis  of  the  crude  ash  from  the  oats  gave  the  following 
results : 


PLAT. 

Ash. 

PhoBphorio 
acid.i>,0,. 

Potash. 
K,0. 

N^^'d 

"^d- 

'"K^-- 

A 

3.19 
3.82 
3.63 

31. M 

ao.86 

18.42 

17.32 
1«.06 
16.06 

3.29 

6.04 

11.12 

1.68 
4.32 
3.84 

3.86 

B 

8.88 

E 

8.86 

The  ash  constituents,  calculated  in  the  dry  substance  of  the 
oats,  gave  as  follows : 


PLAT. 

Phosphoric 
add.PjOj 

Potash, 
K3O. 

Lime.  CaO. 

Majneela. 

NltrOffOXL 

A 

0.690 
0.676 
0.668 

0.668 
0.683 
0.683 

0.063 
0.143 
0.139 

0.107 
0.110 
0.121 

2.08 

B 

2.44 

P 

2.28 

Averaff e 

0.678 

0.561 

0.112 

0.112 

2.41 

The  analysis  of  the  oats  from  the  several  plats  differently 
fertilized  shows  that  there  was  little  influence  of  the  fertilizer 
upon  the  composition  of  the  ash,  for  when  calculated  in  the  dry 
substance  the  differences  in  composition  are  very  small. 

The  amount  of  chemical  work  on  hand  at  the  time  prevented  our 
making  analyses  of  the  straw,  but  if  we  assume  that  the  compo- 
sition of  the  straw  was  the  same  as  that  for  other  samples  analyzed 
from  the  same  field  in  previous  years,  then  we  can  calculate 
the  amounts  of  the  several  fertilizing  ingredients  removed  per 
acre  by  such  a  crop  of  oats.  As  the  variation  from  former 
analyses  for  straw  can  not  be  great,  we  use  these  figures  for 
estimating  the  average  amount  removed. 

The  following  table  gives  the  yield  calculated  per  acre  : 

Ylold  per  acre,  lbs. 
Oats.  Straw. 


Plat  A 1,617 

Plat  B 1,875 

Plat  D 1,772 

Plat  E 1,895 


2,117 
2,267 
2,147 
2,132 


Average 1,789        2,166 
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From  these  averages,  and  the  averages  of  the  table  showing  ash 
constituents  of  the  oats,  and  analyses*  of  the  straw,  we  have  the 
following  amounts  per  acre  in  pounds : 


Phosphoric  acid  P  2  0  5  . 

Potash  K  qO 

Lime  CaO 

MaRnesIa  MrO  

NitrofirenN 


OatB. 

Straw. 

Total. 

10.8 

8.9 
1.8 
1.8 

38.4 

1.0 

29.2 

9.7 
1.0 
8.2 

11.8 

38.1 

11.5 

3.8 

46.6 

INCEEASE  IN  CORN  FOR  THE  SILO  AS  IT  APPROACHES 

MATURITY. 

How  much  increase  is  there  in  a  crop  of  corn  for  the  silo  during  the 
latter  period  of  its  growth  ?  To  answer  this  question  and  to  learn 
something  of  the  nature  of  the  chemical  changes  which  take 
place,  a  field  of  Burrell  and  Whitman  com,  intended  for  the  silo, 
was  divided  into  two  parts;  each  alternate  set  of  four  rows  was  cut 
September  11,  and  the  remaining  portion  allowed  to  stand 
until  a  later  date.  There  was  a  little  less  than  two  acres  in  the 
field,  but  we  give  the  results  calculated  per  acre  as  being  more 
convenient.  The  corn  as  fast  as  cut  was  placed  upon  wagons  and 
drawn  to  the  barn,  where  it  was  weighed  and  then  at  once  cut  into 
the  silo.  By  dividing  the  field  into  sets  of  four  rows  each  we 
were  able  to  secure  more  uniform  conditions  than  would  otherwise 
be  possible,  besides  giving  the  remaining  corn  a  better  chance  to 
grow.  Several  samples  were  taken  from  different  parts  of  the  field 
and  brought  to  the  laboratory  and  the  water  content  determined. 
Later  an  analysis  was  made  to  find  the  chemical  composition  of 
the  dry  matter.  At  this  date,  September  11,  the  corn  varied 
from  full  silk  to  the  watery  stage  of  the  kernels. 

September  29,  from  fear  of  threatening  frosts,  the  remaining 
com  was  cut,  weighed  and  sampled  for  analysis,  and  a  silo 
adjoining  the  first  filled.     When  the  silos  are  opened  samples  of 

Lbs. 

September  11,  corn  per  acre 25 ,  326 

September  29,  corn  per  acre 25^011 

*  Sixth  Annual  Beport  New  York  Agricultural  Experiment  Station,  p.  431. 
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the  silage  will  be  taken  for  analysis  and  thus  fnmish  ns  some 
information  as  to  the  changes  which  have  taken  place  in  the  two 
lots  in  the  silo.  Although  the  last  com  was  allowed  to  stand 
18  days  longer  than  the  first,  yet  the  total  weight  per  acre 
was  316  pounds  less  than  on  September  11,  but  if  we  consider 
the  amount  of  water  then  the  dry  matter  shows  in  favor  of  the 

Percent 

September  11,  water  in  corn 80.52 

September  29,  water  in  com 77.37 

last  cutting  by  656  pounds.  In  the  ash  we  find  there  was  a  gain 
of  22  pounds,  but  the  main  increase  ^  comes  upon  the 
nitrogen-free  extract,  there  being  an  increase  of  413  pounds.  The 
nitrogen  made  no  gain,  there  being  found  less  by  three  pounds 

Sept  11.    8ept». 
Per  acre.  lbs.  lbs. 

Dry  matter 5,004  5,660 

Ash 215  237 

Albuminoids 525  512 

Crude  fiber. 1,443  1,650 

Nitrogen-free  extract 2,696  3,109 

P«t 126  188 

in  the  last  cutting  than  there  was  September  11,  but  this  is  a 
difference  of  less  than  one-tenth  of  one  per  centin  the  dry  substance 
80  we  may  feel  warranted  in  saying  there  was  no  increase  in  the 
albuminoids  of  our  crop  from  September  11  to  September  29, 
the  principal  increase  being  in  the  starchy  matter  of  the  fodder. 

HATS  FROM  DIFFERENT  LOCALITIES. 

I  have  already  pointed  out  a  difference  in  the  chemical  composi- 
tion of  timothy  hays  from  different  parts  of  the  country,*  and  the 
present  year  the  examination  of  the  hays  from  Wisconsin,  Maine, 
New  Hampshire  and  New  York  grown  in  the  same  places  as  those 
of  the  previous  year  has  been  continued.  For  these  samples  I 
am  indebted  to  Dr.  S.  M.  Babcock,  of  the  Agricultural  Experiment 
Station  at  the  University  of  Wisconsin ;  to  Professor  W.  H. 
Jordan,  of  the  Maine  Experiment  Station,  and  to  Professor  G.  H. 
Witcher,  of  the  New  Hampshire  Experiment  Station. 

*  Sixth  Annual  Eeport  of  New  York  Agricultural  Experiment  Station, 
p.  417. 
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The  samples  at  this  Station  were  grown  upon,  the  same  plats  as 
for  the  previous  years,  and  were  out  at  period  of  full  bloom. 
A  summary  of  the  analyses  for  the  several  years  is  given  below : 


TIMOTHY. 


Wisoonsin.  1886 

WlBoonsin.  1887 

Maine,  188S 

Maine,  1886 

Maine,  1887 

Maine.  1887  (past  bloom). 

New-Hampshire,  1887 

New  Hampshire.  1887 

New  York  Station.  1886.... 
New  York  Station,  1887 .. . 
New  York  Station,  1888. . . 


1 

h 

ax 

5 

2 

e 

1 

P 

t 

6.86 

8.76 

88.86 

43.40 

s.ea 

6.76 

7.26 

36.66 

47.14 

8.19 

6.M 

7.66 

86.33 

48.30 

3.T8 

4.01 

6.81 

36.46 

63.01 

J.?l 

6.10 

8.63 

33.93 

49.84 

s.os 

6.89 

7.6» 

88.74 

60.07 

8.U 

3.47 

8.00 

40.37 

46.33 

3.08 

4.17 

8.00 

40.09 

46.31 

s.a 

4.76 

4.69 

39.88 

67.75 

3.98 

6.64 

8.13 

30.66 

63.63 

3.07 

4.46 

6.13 

30.96 

66.09 

3.89 

As  yet  our  table  is  not  sufficiently  complete  to  enable  us  to  make 
any  comparative  study  of  the  hays  from  the  diflTerent  parts  of  the 
country,  but  one  thing  we  may  note,  that  the  variation  in 
the  composition  of  the  hays  from  different  localities  is  quite 
marked  for  different  years,  and  shows  what  has  already  been 
pointed  out,  that  often  the  meteorological  influences  are  a  more 
potent  factor  in  determining  the  quality  (not  the  quantity)  of  a 
hay  crop  than  are  the  fertilizers.  These  influences  are  largely 
beyond  the  control  of  man,  yet  by  proper  cultivation  of  the  soil, 
drainage,  etc.,  much  may  be  done  to  bring  certain  of  these  forces 
under  our  control. 

The  digestibility  of  the  albuminoids  of  the  hay  was  determined 
by  artificial  digestion  and  is  shown  in  the  following  : 

Per  cent 

albuminoids 

difcested. 

Wisconsin,  1886 67.39 

Maine,  1885 62.53 

Maine,  1886 54.80 

New  Hampshire,  1887  54.76 

New  Hampshire,  1887 64.12 

New  York  Station,  1886 66.08 

New  York  Station,  1887 59.97 

New  York  Station,  1888 60.11 
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Partial  ash  analyses  were  made,  and  when  calculated  upon  the 
dij  sabstance  of  the  hay,  we  have  as  follows : 


TIMOTHIES. 

1^ 

6 

1 

Wiaeonsln,  188B. 

0.837 
0.607 
O.MQ 
0.346 
0.708 
0.179 
0.386 
0.813 

1.688 
1.806 
0.834 
0.728 
1.29a 
1.097 
1.702 
1.459 

1.40 

^nseonsin,  1887 

1.16 

Xiine^iaas 

1.21 

Maine,  1886 

0.9S 

Maine,  1887 

1.88 

NewYork  Station.  1886 

0.76 

5ev  York  Station,  1887 

1.30 

New  York  Station.  1888 

0.98 

In  connection  with  our  other  studies  of  grasses  this  question  of 
Tariation  for  different  localities  will  be  continued,  and  in  time  we 
trust  that  the  several  studies  which  now  are  fragmentary  may  all 
be  brought  together  into  one  general  and  complete  whole. 

NITROGEN-FKEE  EXTRACT  OF  FODDERS. 

le  nitrogen-free  extract  of  feeding-stuffs  is  a  mixture  of 
sugars,  starch,  pectic  and  mucilaginous  substances  with  organic 
acids,  gums,  etc.  Analysts  have  been  in  the  habit  of  determining 
all  the  other  constituents  of  a  fodder  and  taking  the  nitrogen-free 
extract  by  difference.  That  is,  the  sum  of  all  the  other  substances 
when  subtracted  from  100  gave  the  nitrogen- free  extract  It  would 
be  far  better  to  determine  the  amount  of  the  sugars  and  starch 
and  take  the  remainder  by  difference,  even  doing  away,  if  neces- 
sary, with  the  determination  of  the  crude  fiber.  The  amount  of 
sngar  and  starch  varies  in  different  fodders,  even  in  the  same 
fodder  at  different  periods  of  maturity  and  for  the  same  fodder 
grown  under  different  conditions.  Twenty-one  samples  of  timothy, 
all  cut  at  period  of  full  bloom,  varied  in  their  sugar  and  starch 
content  as  follows : 


Invert 
suRar. 

Sucrose. 

starch. 

^'•xlmum  X                   .  X  4  *                                          a .  . 

6.00 
2.32 

7.60 

4.68 

22.61 

Xinimiioi 

17.56 
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Other  things  being  the  same,  it  is  evident  that  the  timothy 
having  the  largest  per  cent  of  sugars  and  starch  is  the  most  valn^ 
able  for  feeding,  and  to  find  just  how  great  was  the  differences  in 
the  various  feeding  stuffs  we  have  made  determination  of  these  in 
several  of  our  most  common  foods.  This  work  was  begun  nearly 
two  years  ago,  and  in  the  last  annual  report  is  given,  in  connection 
with  the  other  analyses,  the  per  cent  of  sugars  and  starch  in  a 
few  foods.  These,  with  others  that  have  been  completed,  are 
brought  ogether  to  show  the  variation,  and  not  only  is  there  a 


SUGABS  AND  StABOH 

IN  Foods. 

SUBSTANCES. 

OQ 
t 

a 

9 
OQ 

m 

m 

§12 

Tlmnt.hv  (AVAmjrA  f21i.  1ft87   

2.23 
6.68 
2.S1 
8.88 
3.76 

6.21 
4.64 
4.87 
2.48 

4.74 

3.40 

.40 

1.43 

2.36 
8.36 

4.40 

6.40 

6.92 
t  .     . 

19.72 
24.20 
22.31 
9.88 
19.14 
14.63 
22.42 
23.18 
12.19 
13.87 
22.88 
63.20 
87.91 
61.88 
71.97 
46.60 
41.44 
41.46 

66.69 

Timothy  (averaflre  8).  1888 

69.24 

Timothy  (late  cut) 

67.07 

Bed  cloyer  I&v&tbjiq  21) 

88.40 

Bay  flrrasa  (avdrafire  4)                   

Alsikd  clover* 

33.81 

Wheat  straw 

S9.B2 

Oat  straw    . 

61.14 

Sorsfhum  (fodder) 

17.60 
9.00 
2.60 

64.il 

Fodder  maize  ............  ........ ..r.^r,--  t,--t 

63.48 

MaIka  fltnvAr 

63.82 

Oats 

81.06 

Wheat 

1.64 
3.64 

76.87 

Flour 

96.77 

Oorn  meal        ,,,.,,^ 

88.69 

Wheat  bran 

1.60 
3.20 
2.08 

83.63 

Wheat  middliDgs 

75.31 

Shipstuff. , 

83.07 

difference  in  amount,  but  the  starches  of  different  foods  possess 
different  properties  I  believe  chemical  as  well  as  physical  At 
least  those  products  which  we  determine  as  starch  in  various 

*  In  a  few  the  whole  are  calculated  as  starch,  no  determination  of  the 
sugar  having  been  made. 


Digitized  by  VjOOQIC 


New  Yobk  AaBiox7ia*UKAL  Expebiment  Station. 


269 


feeding-stofEs  differ,  for  if  we  treat  grain  with  diastase  we  convert 

nearly  as  much  of  the  starchy  matters  into  sugar  as  when  they  are 

treated  with  acid,  but  an  attempt  to  apply  this  method  to  hays 

fails,  although  acid  will    invert  about  20  per  cent  in  timothy. 

We  may  by  similar  treatment  show  differences  in  many  of  those 

starchy  products  in  the  different  foods,  and  I  believe  there  exists 

a  variation  and  gradation  in  the   starches,  as  they  occur  in  plants, 

no  less  marked  than  in  the  case » with  the  nitrogenous  products 

which  we  have  already  been  able  to  separate  into  true  albuminoids, 

amides,  amide  acids,  etc.    These  various  gradations  of  starch 

may  be  found  to  have  different  feeding  values,  and  thus  enable  us 

to  explain  certain  differences,  even  though  these  variations  be 

slight 

The  Pats. 

The  oils  of  different  plants  and  parts  of  plants  are  possessed  of 
quite  different  properties,  chemical  and  otherwise,  and  although 
considered  of  like  value  for  feeding,  yet  their  effect  is  well  known 
to  be  quite  different  Pure  American  lard  is  said  to  be  quite 
different  from  that  produced  in  England,  and  hogs  fattened  on 
masts  furnish  a  soft  oily  lard  quite  different  from  com  fed  hogs, 
showing  the  influence  of  the  food  on  the  animal  products;  and 
again,  as  reported  elsewhere,  cows*  fed  on  linseed  meal  gave  a 
milk  from  which  the  butter  was  found  to  possess  properties  very 
different  from  the  butter  of  the  same  cows  when  fed  com  or  wheat 
bran  as  their  grain  feed.  In  Holland  this  influence  of  the  food  on 
the  butter  is  carefully  noted,  and  it  is  said  that  the  difference 
between  buttet  made  under  feed  of  palm  nut  cake  and  linseed 
meal  is  very  marked,  in  the  one  case,  being  firm,  hard  and  waxy, 

Varution  in  Oils  of  Feeding-stufp. 


OILS. 


OomoUL 

OottonBeedolL... 
Cottonseed  olL... 
Wheat-bran  oil., 

OatoU 

Timothy  hay  olL 
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while  in  the  other  it  is  soft  and  oily.  It  is  true  this  difference  is 
probably  not  wholly  due  to  difference  in  the  oil  of  the  foods,  but 
I  believe  much  of  the  difference  may  be  attributed  to  this.  I  do 
not  mean  to  be  understood  as  saying  that  difference  in  food  will 
make  a  good  butter  cow  from  an  inferior  animal,  but  rather  that 
improper  food  fed  to  a  good  cow  will  result  in  an  inferior  quality 
of  butter. 

FEEPma  EXPEEIMENTS. 
Jem  AMD  Meg. 

During  the  winter  of  1887-8  two  cows,  Jem  and  Meg,  were  fed 
in  the  experimental  barn  from  December  20  to  February  10,  the 
hay  fed  being  from  the  same  general  lot  of  orchard  grass  hay  Iq 
good  condition;  the  first  period  being  hay  alone;  the  second 
period  hay  and  eight  pounds  of  corn  meal ;  the  third  period  hay, 
two  pounds  of  corn  meal  and  five  pounds  of  linseed  meal,  and  the 
fourth  period  hay,  two  pounds  com  meal  and  eight  pounds  wheat 
bran.  The  animals  were  weighed  each  morning  before  receiving 
food  or  drink.  Their  feed  and  water  were  weighed  out  to  them 
and  all  refuse  weighed  back  on  the  following  morning.  A  record 
of  the  milk  yield  was  kept,  and  analyses  of  the  milk  from  each 
cow  made  so  far  as  our  laboratory  force  would  permit  The 
mUk  of  the  two  cows  was  mixed  and  creamed  by  the  Cooley 
process  for  butter,  and  the  salted  and  weighed  butter  was  care- 
fully sampled  and  analyzed  so  that  the  round  of  data  has  been 
quite  complete. 

Digestion  experiments  during  the  first  and  second  periods  were 
carried  out  for  determining  the  digestibility  of  orchard  grass  hay 
and  of  corn  meal,  or  of  a  ration  of  com  meal  and  orchard  grass 
hay. 

The  cow  Jem  was  seven  and  a  half  years  old  and  dropped  her 
last  calf  February  1, 1887,  and  was  due  in  calf  again  in  March. 
Meg,  nine  years  old,  dropped  her  last  calf  June  26,  1887,  and  was 
going  farrow  at  time  of  experiment 

The  large  mass  of  data  as  tabular  matter  makes  it  seem  best  to 
give  first  the  tables,  and  to  reserve  all  discussion  of  results  for 
the  appropriate  place  further  along. 
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Undeb  Obohabd  Grass  Hat  Feed. 


LiVB  Wbioht. 
LBS. 

Food  Conbumsd, 

LBS. 

Watbb  DBxmx, 

LBS. 

MiLXTlXLD. 
LBS. 

DATE. 

1 

1 

HAY. 

OOBMMBAL. 

1 

1 

1 

1 

i 

»s 

1 

1 

Deo.  20 

882 
870 
863 
879 
873 
878 
887 
873 
880 
888 

878 
883 
871 
867 
867 
866 
866 
866 
866 
861 

19. 
19. 
21. 
21. 

18.4 
17.1 
18.1 

72.6 

42.6 

76.6 

61.8 

67. 

48.8 

63.9 

63.9 

66.6 

26.1 

66.1 
68.6 
79.5 
66.5 
30.3 
63.6 
61.8 
69.6 
68.4 
41.8 

10.8 
9.9 

11.9 

ai 

10.9 

23 

10.1 

28 

10. a 

24 

21.     I  18.5 
19.9  ;  19. 
18.     j  19. 

18.5  '  18.9 

20.6  '  18.2 

1 

18.8  ;  18.1 

1 

9,2 

26 

10.6 

26 

9.6 

27 

10.2 

28 

9.6 

29 

9.6 

Ay.  for  10  days. 

876 

868 

19.7     18.3 

66.8 

66.1 

8.4 

10.2 

Under  Hay  and  Oorn  Meal  Feed. 


Deo.  80 

860 
846 
864 
866 

861 
866 
865 
858 

18. 
19.4 
18.1 
17.6 

17.8 
17.8 
18.3 
17.4 

4 
4 
6 
6.6 

6.5 

41.1 
66.5 
48.1 
83.6 

68.1 
60.6 
52.2 
73.6 

6.6 
6.2 
6.1 
7.6 

9.2 

81 

9.6 

Jftli.       Ir.T.TlTTtt-. 

•  1 

10.8 

802 
896 
890 
886 
893 
881 
889 
896 
889 
889 

871 
867 
882 
863 
871 
880 
881 
873 
872 
876 

17.0 
17.8 
17.6 
17.8 
17.9 
17.9 
17.9 
17.8 
17.9 
17.9 

16.2 
17.6 
15.8 
16.5 
17.7 
17.6 
17.6 
16.8 
17.6 
17.6 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

62.1 
43.8 
62.8 
67.1 
47.0 
66.5 
68.6 
74.9 
68.9 
64.8 

60.1 
66.9 
48.2 
69.0 
70.4 
64.7 
62.8 
76.4 
76.4 
64.0 

8.8 
8.8 
9.2 
9.6 
9.6 
9.0 
10.1 
10.8 
10.8 
10.6 

11.0 
11.8 
11.8 

11.9 

11  8 

11.9 

11.2 

10 

11.8 

11 

13.0 

12 

13.6 

At.  for  10  days. 

890 

874 

17.7 

17.0 

8 

60.6 

64.8 

9.6 

11.7 
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Unbeb  Hat,  Oobn  Meal  and  Linbeed  Meal  Feed. 


Weight* 

IjB8. 

Food  Oonsumxd 

,  vaa. 

Wateb 
Dbunk. 

LBS. 

Mn.x 

LBS. 

DATE. 

»? 

1 

HAY. 

OOBN 
MEAI.. 

ZJN8SKD 

1 

1 

a 

t? 

1 

a 

1 

1 

January  18 

884 

868 

17.8 

17.7 

6 

63.5 

72.2 

10.0 

12.4 

14 

887 

876 

17.9 

17.8 

4 

8.6 

3.6 

74.0 

61.8 

10.8  1    12.1 

16 

890 

866 

17.9 

17.8 

2 

52.7 

71.7 

9.B 

U.6 

l« 

880 

862 

17.9 

17.9 

2 

2 

66.7 

72.8 

10.0 

u.a 

17 

882 

874 

18.8 

18.7 

2 

61.8 

62.0 

9.8 

U.6 

18 

883 

867 

19.8 

19.9 

2 

43.6 

77.6 

9.8 

U.2 

19 

876 

883 

22.8 

21.4 

2 

103.2 

78.2 

9.7 

U.6 

ao 

926 

891 

20.0 

19.8 

2 

64.6 

68.7 

10.1 

11.5 

M 

914 

892 

17.6 

19.1 

2 

69.2 

81.6 

9.6 

11.9 

39 

917 

887 

19.6 

19.7 

2 

21.1 

79.4 

0.0 

10.9 

28 

876 

883 

21.8 

20.8 

2 

86.6 

60.1 

9.4 

11.1 

M 

919 

889 

23.6 

22.8 

2 

71.9 

68.1 

9.6 

U.4 

06 

926 

890 

21.4 

20.1 

2 

2 

64.9 

81.1 

9.8 

U.l 

Ay.  for  10  days. 

899 

882 

20.1 

20.0 

2 

63.7 

71.9 

9.0 

11.1 
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LiTS 

WnoHT. 

LBS. 

Hj 

Food  Conbumxd.  lbs. 

Watbb 
Dbumx, 

LBS. 

MlUL 

Ytkt.t). 

T.HR. 

date. 

a 

1 

LT. 

OOBN 
MKAL. 

WHBAT- 
BBAH. 

1 

1 

i 

i 

1 

1 

1 

i 

1 

1 

January  as 

27 

28 

29 

30 

920 
924 
986 
987 
928 

899 

878 
904 
900 
898 

19.6 
17.8 
14.0 
19.8 
19.9 

17.6 
16.1 
14.9 
13.0 
18.7 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

8 
13 
13 

6 
8 

8. 
13. 
7.6 
1.6 
8. 

68.0 
77.0 
78.7 
61.8 
82.1 

47.6 
93.1 
59.5 
48.2 
67.5 

9.4 
9.0 
8.7 
8.9 
10.6 

8.5 
12.6 
8.9 
8.0 
8.2 

81 

Ptobniary  i 

2 

3 

4 

6 

6 

7 

8 

9 

933 
922 

902 
884 
982 
938 

959 
939 
962 
924 

896 
887 
886 
890 
892 
904 
90S 
906 
912 
912 

18.6 
18.3 
19.9 
20.0 
20.1 
19.6 
16.8 
16.9 
17.9 
20.0 

15.6 
16.1 
18.6 
16.0 
19.6 
19.6 
16.4 
18.0 
17.9 
18.8 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8. 
8. 
8. 
8. 
8. 
6. 
8. 
8. 
8. 
8. 

71.1 
66.2 
60.1 
104.4 
88.6 
83.0 
68.0 
70.8 
32.6 
64.3 

79.8 
87.5 
80.3 
64.4 
88.4 
78.1 
63.0 
79.6 
72.1 
IQ^.6 

9.6 

8.5 

8.6 

8.6 

9.0 

8.9 

8.6. 

8.6 

7.8 

7.5 

9.8 
9.8 
10.8 
10.9 
11.8 
11.9 
11.0 
13.2 
13.4 
11.0 

At.  for  10  days. 

928 

899 

18.8 

17.6 

2 

2 

8 

8. 

67.4 

79.6 

8.6 

11.3 

Each  period  of  feeding  for  digestion  experiment  was  for  ten 
days,  the  dang  being  saved  the  last  four.  A  man  remained  with 
the  cows  constantly  for  four  days  and  nights,  the  urine  and  dang 
being  received  in  pails  and  kept  in  closed  vessels,  and  thoroughly 
mixed  and  sampled  each  morning.  Since  the  results  are  only 
affected  to  the  fractional  part  of  a  per  cent,  whether  we  cidcalate 
onr  results  upon  the  feed  of  the  ten  days  or  upon  the  four  days 
while  the  excrement  was  saved  or  analyzed,  we  tabulate  the 
figures  for  the  four  days  only. 

The  following  is  the  average  composition  of  the  hay  fed  during 
the  trials : 


Digitized  by  VjOOQIC 


274 


Bepobt  of  thb  Ohemist  of  the 
Dry  MaUer. 


Per  cent 

Ash " 6.33 

Albuminoids 9.69 

Crude  fiber 39.32 

Nitrogen-free  extract 40.91 

Fat  (ether  extract) 3.f5 

The  amount  of  water  in  the  unconsumed  hay  varied  considerably 
different  days,  and  the  calculations  were  made  independently  each 
flay,  but  the  average  during  the  period  was  as  follows : 

Jem.         Meff. 

Water 22.32    29.01 

©ry matter 77.68     70.99 

Dry  Matter. 


Ash. 


6.06 

Albuminoids 7.31 

Crude  fiber 89.29 

Nitrogen-free  extract 44.47 

Fat  (ether  extract). .'. 2.87 

The  corn  meal  used  in  the  second  experiment  had  the  following 
composition : 

Water 


Per  cent 
.  18.45 


Ash 


1.39 


Albuminoids 11 .  75 

Crude  fiber 1 .  83 

Nitrogen-fre6  extract 80.46 

Fat  (ether  extract) 4.57 

The  amount  of  excrement  each  day  is  shown  below  for  the  trial 
with  orchard-grass  hay : 


December  96 
December  27 
December  28 
December  29 

Averaffe. 


Solid  ExoBSiCBirr. 


Jem. 


Lbs.     Oes. 

46  1 

86 

41 

40 


1 

6 
13 


40 


13 


Meff. 


Lbs.     0z8. 

41 


88 
86 
88 


87 


Ubins. 


Jem. 


Lbs.  Ozs. 

18  12 

18  14 
17  6 

22  9 


16 


14 


Meff. 


Lbs.     Oztw 
16  2 


17 
21 
U 


16 
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For  the  trial  nnder  orchard-grass  hay  and  com  meal  the  restdts 
were  as  follows : 


JannaiT  lo. 
JmnuTii. 
Jmnaiyia. 
Jmoaryis.. 

ATerafire 


BOUD  EXOBBMXNT. 


Jem. 


Lbs. 


Ozs. 

12 


19         3 

47  8 

41  3 


44 


Meff. 


Lbs.  OzB, 

46  8 

63  6 

48         10 
43  14 


47 


Ubikb. 


Jem. 


Lbs.  Ozs. 

16  U 
19  6 

16  6 

7  8 


14 


16 


Meff. 


19 
18 
14 
9 


Oss. 
0 

U 

12 

8 


14 


The  composition  of  dung  varied  quite  a  considerable  for  the 
different  days,  and  the  following  table  gives  the  average  of  dupli- 
cate determinations  for  each  day : 

TJndbb  Orohard-Grass  Hay  Feed. 


Cow. 

Water. 

Dbt  Substamgb. 

DATK 

i 

I* 

it 
III 

H 

|8 

December  86 

Jem.... 
Meff.... 
Jem.... 
Me«.... 
Jem.... 
Meff.... 
Jem.... 
Me«.... 

Jem.... 
Meff.... 

89.66 
81.91 
86.44 
81.71 
82.71 
82.49 
81.84 
82.07 

9.27 
8.01 
9.49 
7.08 
8.88 
8.06 
7.93 
7.67 

9.76 
11.22 
10.94 
8.77 
10.12 
9.78 
9.06 
9.77 

32.46 
36.96 
81.74 
86.02 
34.89 
36.68 
36.36 
36.66 

44.01 
42.46 
43.08 
48.00 
48.07 
43.20 
43.81 
42.89 

4.61 

December  27 

4.14 
4.80 

December  28 

8.94 
8.64 

Daeember  20> I 

8.77 
8.8* 

8.86 

ATenwe 

86.01 
82.04 

8.89 
7.94 

9.97 
9.88 

33.48 
86.04 

43.49 
42.22 

4.17 
8.92 
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BePOBT  of  THB  CHElOSr  OF  THB 


Under  orohard-graBS  hay  and  com  meal  feed  the  composition  of 
the  solid  excrement  was  as  follows : 


Cow. 

Water. 

DBT  BDB8TANGK. 

DATp. 

ii 

1 

58 

sx 

« 

•  • 

i 

5« 

1 

S 

1 

Jem.... 

82.26 

6.93 

11.87 

82.08 

46.16 

4.05 

Janaaryio 

Mw.... 

83.96 

7.14 

11.19 

38.79 

44.68 

3.80 

Jem .... 

82.76 

7.68 

11.66 

33.13 

44.00 

8.63 

11 

Meic.... 

84.21 

7.28 

10.62 

82.28 

46.81 

3.66 

Jem.... 

83.40 

6.96 

12.66 

83.03 

43.89 

8.6S 

12 

Me«.... 

84.69 

7.42 

11.12 

36.66 

42.56 

3.86 

18 

Jem.... 

82.60 

7.49 

12.44 

81.90 

44.67 

3.60 

Meur.... 
Jem.... 

83.97 

6.97 

11.26 

83.29 

44.99 

8.60 

' 

82.73 

7.26 

12.10 

32.86 

44.87 

8.79 

Averaffe 

•ir-i 

Meic.... 

84.20 

7.19 

11.04 

33.72 

44.62 

3.43 

DIGE8TIBILITT    OF    ORCHAKD-GRASS  HAT  AND 
CORN  MEAL. 

Orohabd-Grass  Hat. 

The  analysis  of  the  feeds,  unconsnmed  hay  and  dung,  together 
with  the  other  necessary  data,  having  been  given,  we  here,  to 
prevent  multiplicity  of  figures  to  confusion,  give  only  the  general 
average  for  the  trials  with  the  two  cows.  We  may  again  state 
that,  in  the  first  trial,  although  the  cows  were  fed  more  hay  than 
was  consumed,  yet  for  the  whole  period  there  was  a  slight  loss  of 
nitrogen  from  the  body,  more  being  recovered  in  the  excrements, 
including  the  milk,  than  was  contained  in  the  hay  eaten.  In  the 
case  of  Jem  the  loss  of  nitrogen  was  greater  than  with  Meg,  due 
undoubtedly  to  the  needs  for  the  foetus. 
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Average  Amouhts  peb  Day,  in  Ounces. 


Ai^BUMDroma. 

Cbudk  Fibsk. 

NiTEOOlCN-WaE 
EXTBAOT. 

EXTIULOT). 

Jem. 

Meg. 

Jem. 

Meg. 

Jem. 

Mag. 

Jem. 

Meg. 

Jem. 

Meg. 

Hajfad 

287.13 
17.48 

2W.7a 
8.82 

26.M 
1.26 

2B.2B 
0.64 

107.77 
6.79 

100.01 
3.46 

109.68 
7.66 

106.66 
3.92 

10.04 
.49 

9.79 

WtmtB 

.25 

a60.2B 

251.90 

2A.68 

24.64 

100.98 

96.56 

101.87 

102.74 

9.60 

9.66 

From  the  previous  tables  we  take  the  average  amonnts  per  day 
of  these  various  constituents  contained  in  the  dry  dung,  and  by  a 
simple  calculation  determine  the  digestibility  of  orchard-grass 
hay,  as  presented  in  the  following  table : 


Dbt  Matteb. 

AUItTMZMOnXi. 

NrrBOOBM-FBCS 

EZTRAOT. 

Fat  (Ethxb 

EXTRAOT). 

Jem. 

Meg. 

Jem, 

Meg. 

Jem. 

Meg. 

Jem. 

Meg. 

Jem. 

Meg. 

ToUafeedL 

260^ 
100.03 

251.90 
107.14 

24  68 
9.86 

24.64 
9.64 

1C0.98 
32.60 

96.65 
38.67 

101.87 
43.60 

102.74 
45.98 

9.56 
4.07 

9.54 

I>aiig...... 

4.26 

Paroentdigeetad... 

150.2i 
60.03 

144.76 
.57.46 

14.82 
60.06 

15.00 
60.89 

67.38 
66.72 

57.96 
60.06 

58.37 
57.29 

56.81 
55.29 

5.48 
57.42 

6.29 
56.41 

66L74 

60.47 

63.48 

66.29 

66.41 

An  inspection  of  the  previous  table  shows  that  the  sample  of 
orchard-grass  hay  used  in  these  experiments  was  fully  as  digestible 
as  timothy  or  any  of  our  best  upland  hay.  By  chemical  analysis, 
which  gives  us  the  potential  and  not  the  nutritive  value  of  a 
fodder,  it  has  proven  itself  for  the  past  two  years  a  more  highly 
nitrogenous  hay  than  timothy.  A  further  study  of  the  feeding 
value  of  the  hay  will  appear  under  the  topic,  "  Influence  of  Food 
upon  the  Milk  and  Butter." 

Orchabd-Grass  Hay  and  Corn  Meal  Feed. 

As  previously  stated,  during  the  second  digestion  experiment 
there  .was  fed  to  each  cow  eight  pounds  of  corn  meal  per  day  and 
a  known  quantity  of  hay,  as  shown  in  the  previous  tables. 

The  details  for  the  entire  experiment  having  already  been  given 
in  former  pages  of  this  report,  we  need  here  only  present  a  sum- 
mary of  the  results  showing  the  digestibility  of  the  ration  and  of 
the  com  meal  in  the  ration.    In  this  we  assume,  for  the  present, 
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that  the  digestibility  of  the  orchard  grass  hay  was  the  same  in  the 
ration  that  it  was  when  fed  alone  : 

Average  Amounts  per  Day,  in  Ounces. 


Dry  Matter. 

Albumivoidb. 

Crude  Fiber. 

nitroobn-frkb 
Extract. 

Fat  (Ether 

Jem. 

Meg. 

Jem. 

Meg. 

Jem. 

Meg. 

Jem. 

Meg. 

Jem.  '  Meg. 

Hay. 

WMto 

aAS.908 
1.987 

246.908 
9.644 

23.838 
.141 

23.828 

.098 

96.091 
.701 

96.091 
8.739 

100.001 
.861 

100.601 
4.214 

9.2Z1 
.060 

9.2Z1 

Oom  meal 

243.971 
lOi.384 

336.364 
104.384 

33.687 
12.266 

23.130 
12.266 

96.990 
1.910 

92.962 
1.910 

99.740 
83.987 

96.367 
83.987 

9.166 
4.770 

8.M 
4.710 

Amomitoonsum'd 

348.356 

340.7*48 

36.962 

36.396 

97.840 

94.862 

188.727 

180.344 

18.936 

]S.71> 

From  data  already  presented  we  have  the  average  amounts  per 
day  of  these  yarions  constituents  in  the  dung,  and  in  the  following 
table  are  presented  the  digestion  coefficients  for  the  components 
of  the  ration : 

Orohard-Gbass  Hay  and  Corn  Meal,  in  Ounces. 


Dry  Matter. 

Albuminoids. 

Crude  Fiber. 

NrTROOEK-FREB 

Extract. 

Extract). 

J«n. 

Meg. 

Jem. 

Meg. 

Jem. 

Meg. 

Jem. 

Meg. 

Jem. 

Meg. 

Totalfeed 

DxiDg  ,.,,,.-.,..... 

348.366 
121.862 

340.748 
117.741 

36.962 
14.742 

36.396  '  97.840 
12.993  <  39.683 

94.862 
40.012 

183.727 
54.042 

180.344 
62.227 

13.986 
4.622 

is.n» 
4  on^ 

Digested  

228.493 
66.01 

223.007 
66.44 

21 .210 
68.90 

22  402   '   AR  IKY 

54.880 
67.81 

129.685 
70.69 

128.117 
71.08 

9.413 
•7.66 

9  681 

63.29 

69.44 

iD.at 

6&.« 

6Li^ 

68.  AA 

70.A1 

69.<w 

The  results  of  this  trial  are  somewhat  of  a  surprise,  since  the  per 
cent  of  albuminoids  digested  in  this  ration  is  but  little  higher  than 
for  the  hay  alone,  whUe  with  the  crude  fiber  the  digestion  coeffi- 
cient is  nearly  six  per  cent  lower  than  was  the  case  with  the  hay. 
Why  this  difference?  In  the  case  of  the  albuminoids  there  are  two 
directions  in  which  we  may  look  to  find  a  cause.  First,  that  in  the 
previous  trial  the  feed  eaten  proved  to  be  less  than  a  maintenance 
ration,  as  has  already  been  shown,  although  the  animals  were 
offered  more  hay  than  they  consumed,  this  being  the  case  they 
might  digest  a  larger  per  cent  than  where  more  was  eaten  than 
necessary  for  the  maintenance  of  the  animal  as  in  the  second  case. 
On  the  other  hand,  these  cows  were  fed  the  corn  meal  separate 
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from  the  hay,  and  it  is  claimed  by  some  that  undeip  such  feeding 
the  meal  will  not  be  as  fully  digested  as  when  it  is  fed  mixed  with 
the  hay.  The  reason  given  for  this  is  that  much  of  the  meal  passes 
at  once  into  the  fourth  stomach  or  obomasum^  and  not  being  remas- 
ticated,  as  is  the  coarse  fodders,  it  is  not  so  fully  digested.  But 
this  assumption,  which,  if  correct,  might  be  true  for  the  albumi- 
noids, does  not  explain  the  depression  of  digestibility  for  the  fiber, 
since  the  small  amount  of  fiber  contained  in  the  corn  meal  would 
not  give  the  diflference  shown  by  the  two  trials.  The  question  as 
to  whether  the  ground  feeds  shall  be  fed  mixed  with  the  hay,  or 
whether  each  can  be  fed  separately  with  as  good  results,  is  one  of 
great  practical  importance  in  feeding,  and  in  future  feeding  experi- 
mente  we  hope  to  be  able  to  help  throw  some  light  upon  this 
question. 

Corn  Meal. 

If  we  assume  the  digestibility  for  the  hay  in  the  ration  to  be  the 
same  as  when  fed  alone,  then  we  have  the  necessary  data  for  cal- 
culating the  digestibility  of  the  corn  meal.  In  the  following  table 
we  have  given  the  figures  obtained  by  calculation  from  the  previous 
data: 


Dbt  Mattkh. 

Albuminoids.'cedde  Fibkb.  ^'"52?J;^"»=*^ 

1                          1 

Fat  (Etheb 

KXTBAOT). 

Jem. 

Mag. 

Jem. 

Meg.  1  Jem. 

Meg.       Jem. 

Meg. 

Jem. 

Meg. 

Amonnt  digested,  on ... . 
Diceeted  from  hMj,  om.  . . 

226.403 
U6.M1 

233.007 
136.816 

21.210 
14.226 

22.402 
14.084 

58.157 
64.003 

54.850     129.0B5 
66.817       67.141 

128.117 
63.276 

9.413 
6.265 

9.6Bt 
4.968 

Die.  from  oom  m'l,  oz. 
Per  cent  difreeted. 

86.7S 

86.192 
82.67 

6.984 
66.94 

7.318 
69.66 

73.644 
85.18 

74.841 
8^11 

4.148 
86.99 

4.621 
96.9t 

Avermge 

M^M 

68r-% 

TrtA 

91. 

THE  AMOUNT  OF  NITROGEN   SUPPLIED  AND 
RECOVERED. 

In  order  that  we  may  know  whether  the  animals  were  eating  a 
maintenance  ration  or  not,  we  may  first  consider  the  absolute 
amount  of  nitrogen  consumed  during  the  period  of  four  days  and 
that  recovered  in  the  dung,  urine  and  milk  for  the  same  time.  As 
the  previous  feeding  of  the  two  cows  had  been  the  same  for  several 
days  preceding  the  trial,  there  can  be  little  error  from  the  amount 
of  food  consumed.     As  previously  stated,  they  were  fed  what 
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orchard-grass  hay  they  would  consume,  and  in  the  second  trial 
there  was  also  fed  eight  pounds  of  com  meal  in  addition  to  the  hay. 
During  the  first  experiment  under  orchard-grass  hay  feed  there 
was  consumed  of  nitrogen  the  following  amounts,  expressed  in 
ounces: 

Jem.  Meff. 

Total  nitrogen 15.792      16.9780 

Average  per  day 3.948        3.9945 

There  was  recovered  of    nitrogen  the  following  amount,    as 
detennined  by  analysis : 

Averafre 
Jbm.  Total.  per  day. 

Nitrogen  in  dung 6.3100        1.6775 

Nitrogen  in  urine 7.3684        1.8421 

Nitrogen  in  milk 3.1368        0.7842 

16.8152        4.2039 


Avenge 
Meg.  Tota].  per  day. 

Nitrogen  in  dung 6.3260        1 .5815 

Nitrogen  in  urine 5.9134        1.4783 

Nitrogen  in  milk 4.0968        1.0242 

16.3362        4.0840 


For  the  second  experiment  of  four  days  expressed  in  the  same 
manner  we  have  the  following  amounts  under  hay  and  com  meal 
feed :  • 

Jem.  OZ8.      Meff.  oss. 

Total  nitrogen 23.008        22.600 

Average  per  day 5.762  5.625 

The  amotmts  recovered  in  the  dung,  urine  and  milk  were  as 
below: 

Averaffe 
Jkm.  Total  OS.    per  day.  os. 

Nitrogen  in  dung 9.4364        2.3691 

Nitrogen  in  urine 5.2628        1.3132 

Nitrogen  in   milk 4.6696        1.1674 

19.2688        4.8397 
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Mso.  Total,  oz.  per  day.  oz. 

Niiarogen  in  dung 9.3269    2.3319 

Niiarogen  in  urine 6.6842    1.4210 

Nitrogen  in  milk 5.4420    1.3600 


20.4531  5.1129 

In  the  first  experiment  we  find  more  nitrogen  recovered  than 
was  fed,  the  larger  loss  being  in  the  case  of  Jem,  with  an  extra 
demand  made  to  supply  the  growth  of  her  foetus.  In  the  second 
period  there  was  stored  up  considerable  nitrogen  by  both  animals, 
showing  that  they  were  receiving  more  than  a  maintenance  ration. 


AMOUNT  OF  DUNG  AND  FERTILIZING  MATTER  CON- 
TAINED  IN  THE  SAME,  VOIDED  BY  COWS. 

The  digestion  experiment  conducted  with  the  two  cows,  Jem 
and  Meg,  gave  an  opportunity  for  determining  the  amount  of 
dung,  and  the  composition  of  the  same,  voided  by  these  animals 
under  orchard- ^ass  hay,  and  under  orchard-grass  hay  and  com 
meal  feed.  The  average  weights  of  the  cows  for  each  period 
were: 


First      Second 

period,    period. 

lbs.    .     lbs. 


Jem. 
Meg. 


876 
•868 


890 

874 


The  amount  of  dung  voided  per  day,  expressed  in  pounds,  is 
shown  by  the  following  table : 


Period. 

Total 
duns. 

Water  in 
duns. 

Dry 
matter. 

JOm    -.-r--rr--.-'Tr,r^,  , r  -  ........ 

I 

40.8 
44.9 
37.8 
47. e 

84.6 
8«.8 
81.6 
40.2 

6.8 

Jem 

n 

7.4 

Meff 

I 

6.7 

Meic 

n 

7.4 

The  amount  of  dung  per  day  was  considerably  greater  under 
hay  and  corn  meal  than  with  hay  alone. 
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In  order  to  bring  out  the  relation  more  clearly  for  comparison, 
we  recalculate  our  figures  for  animals  of  1,000  pounds  lixe 
weight 


Period. 

Total  dune. 

Water  in 
dunir,  lbs. 

Dry  matter, 
lbs. 

L 

46.5 
49.6 
43.9 
64.4 

39.4 
41.3 
36.4 
46.9 

7.1 

Jem 

II.: 

8.3 

L 

6.6 

Meft 

IL 

8.6 

The  average  composition  of  the  dung  under  each  period  was  as 
follows  for  the  dry  substance : 


Nitrogen.  N 

Phosphoric  acid.  Pj  O5. 

Potash,  K2O 

Ume.  Oa.0 

Magnesia.  Mg.  O.^ 


Pkbiod. 


L 

IL 

Per  cent 
1.53 

Percent 
1.86 

.65 

.78 

1.30 

i.oe 

1.21 

1.04 

0.04 

.88 

Calculating  the  amount  of  dung  for  a  cow  of  1,000  pounds  live 
weight,  both  the  fresh  and  dry  substance,  we  have  the  following 
averages  expressed  in  pounds : 


Pbbiod. 


Fresh. 


Dry. 


n. 


Fresh. 


Drr. 


Per  day 

For  one  hundred  days 
For  one  year. 


44.7 

4470.0 

16315.5 


6.8 
680.0 
2482.0 


52.0 
5200.0 
18980.0 


8.4 

840.0 

3066.O 
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From  the  data  already  given,  we  may  determine  the  amount  in 
poonds  of  the  yarious  fertilizing  elements  contained  in  the  manure 
for  100  days,  also  for  one  year : 


Nitrogen,  N 

Phobphorio  add,  P^Og 

Potash.  E^jO 

Lime.  CaO 


Pbbiod. 


100  days. 


10.40 
4.42 
8.84 
8.23 


One  year. 


27.97 
16.18 
82.26 
30.06 


IL 


100  days. 


16.64 
6.66 
9.07 
8.73 


One  year. 


66.72 
23.91 
83.11 
81.88 


To  furnish  an  amount  of  fertilizing  matter  equivalent  to  that 
contained  in  the  dung  for  100  days  and  for  one  year,  also  under 
the  different  feeds,  would  require  as  follows : 


Ammoniam  sulphate 

Phosphate  rock 

Potasslnm  sulphate.. 


Period. 


100  days.    One  year. 


Lbs. 


52 
31 
37 


Lbs. 

189 
116 
136 


n. 


100  days. 


Lbs. 

77 

47 


One  year. 


Lbs. 


28(^ 

171 
144 


The  Urine. 
The  amount  of  urine  per  day  from  each   cow  during  these 
experiments  is  given  in  the  following,  expressed  as  poimds  : 

Period. 

L  n. 

Jem 16.9        14.9 

Meg 14.9        14. a 

Average 15.9        14.6 
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As  with  the  dung,  calculating  these  figures  for  animals  weighing 
1,000  pounds,  we  have  for  comparison  the  pounds  of  urine  per 
day,  as  follows : 

Period. 

L  uT^ 

Jem 19.3        17.1 

Meg 16.8        16.3 

Average 18.0        16.7 

The  average  per  cent  of  nitrogen  for  each  period  was  as  below : 

Period.  Per  cent 

I 0.63 

n 0.69 

We  may  now,  from  the  previous  data,  calculate  the  total  amount 
of  nitrogen  contained  in  the  urine,  as  follows : 

Period. 

lbs.  lbs. 

Per  day 0.103      0.101 

For  100  days 10.340     10.133 


The  amount  of  nitrogen  in  the  urine  during  the  first  period  was 
almost  exactly  that  contained  in  the  dung,  but  for  the  second 
period  there  was  nearly  five  pounds  more  in  the  dung  than  in  the 
urine  for  the  same  time  (100  days).  The  large  amount  of  chemical 
work  necessary  to  be  accomplished  in  connection  with  this  exper- 
iment at  the  time  prevented  our  making  further  examination  of  the 
urine.  Enough  is  given  to  show  the  large  loss  resulting  from  the 
neglect  to  save  the  urine  of  our  animals,  since  when  those  animals 
were  fed  on  hay  alone  the  amount  of  nitrogen  contained  in  the 
urine  was  almost  as  great  as  that  in  the  solid  dung.  More  than 
this,  the  nitrogen  of  the  urine  is  all  in  a  soluble  form,  while  much 
of  that  of  the  dung  is  locked  up,  as  it  were,  until  the  mass  is 
decomposed. 

INFLUENCE  OF  FOOD  ON  MILK  AND  BUTTER. 

Two  series  of  feeding  experiments  were  made  during  the  winter 
of  1887-8,  in  connection  with  other  experiments,  to  learn  some- 
thing of  the  influence  of  certain  foods  upon  the  milk  and  butter. 
The  first  trial  was  a  continuation  of  the  digestion  experiment  with 
Jem  and  Meg,  and  later  a  second  series  was  made  with  two  native 
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cows,  Ceres  and  Juno.  Meg  was  going  farrow  and  Jem  soon  due 
in  calf,  while  both  Ceres  and  Juno  were  fresh  in  milk  at  the  begin- 
ning of  the  trial  The  trial  with  Juno  was  in  no  waj  satisfactory, 
as  in  the  last  two  periods  she  refused  to  eat  either  linseed  meal  or 
wheat  bran.  * 

The  mass  of  detail  tabular  matter  is  unessential  to  the  best 
understanding  of  the  results,  so  only  the  averages  for  the  last  por- 
tion of  each  period  are  given. 

The  amount  of  food  consumed  per  day  for-  the  last  ten  days  of 
each  period  is  given  in  the  following  table : 

Food  peb  Day  for  Jem  and  Meg. 


PERIOD. 


Hay. 

• 

LBS. 

Meir. 

18.8 

OOBM  MXAL, 
LBS. 

Linseed 
Meal.  lbs. 

Wheat  Beak. 

LBS. 

Jem. 

Jem. 

M6K. 

Jem. 

Mes. 

Jem. 

Meff. 

19.7 

17.7 

17.0 

8 

8 

20.1 

20.0 

2. 

2 

6 

6 

18.8 

17.6 

2 

2 



8 

8 

Average  Feed  per  Dat  for  Ceres  and  Juno. 


PERIOD. 

Hat,  lbs. 

CoBN  Meal, 

I.B8. 

Linseed 
Meal,  lbs. 

Whmit  Bean, 
lbs. 

Ceres. 

Jano. 

Ceres. 

Juno. 

Ceres. 

Juno. 

Ceres. 

Juno. 

a » 

16.0 

19.0 
le.i 

9.3 
18.8 
10.7 

8 
2 
2 

10 
2 
2 

5 

8 

3 

4 

Juno  in  period  3  and  4  refused  to  eat  but  a  small  part  of  her 
linseed  meal  or  wheat  bran,  and  the  exact  amount  is  not  known. 

The  hay  fed  Jem  and  Meg  was  orchard-grass  hay,  while  that 
fed  Ceres  and  Juno  was  mixed  grasses  containing  considerable 
clover.  The  average  amounts  of  the  several  nutrients  eaten  per 
day  for  the  last  ten  days  of  the  several  periods  is  shown  by  the 
accompanying  tables.  The  analytical  data  is  given  in  the  tables 
of  analysis  Nos.  2032,  2046,  2088,  2112,  2203  and  2236.  We  give 
first  the  amounts  for  Jem  and  Meg : 


Digitized  by  VjOOQIC 


286 


Bepobt  of  the  CHEiiisnr  of  the 


g 


1 

1 

8 

1 

^. 

1 

*6 

1 

H 

1 

2C 

1 

5 

9x 

r 

1 

•S 

r4 

s 

1 

s 

1 

1H 

i 

s 


QD    ^ 


8  ^ 

^. 

^  ^ 

S. 

s; 

a 

«     to 

s 

s 

3    S 
• 

40 

s 

« 

9    § 

8    S 

s 

^.    S. 

s 

8    S    9 


S    S    9 


;s  8  ^ 


^  s  ;;t 


s  s  s 


§ 


&  s 


3    3 


S    S    8 


S   8   a 


&    8 


S    g    8 


S    8    3 


^.    ^.    ®. 

no       ri       to 


s  s  s 


9    8    S 


§ 


^    S    ^ 


5    ^    S    S5 


s;  s  9 


S    S    9 


1l 

SB 


■2|   « 


^  '! 


Digitized  by  VjOOQIC 


»^ 


KeW  YoBK  AOBIOUI/niBAL  EXFEBDfBNT  STATION. 


287 


1 

I 


•a 


g 

t> 

00 

•91 

^ 

'g 

^ 

•S 

'^ 

§■ 

1 

O 

••* 

*§ 

.§ 

^ 

1 

J 

8 

SS 

s 

1 

o 

S 

•-» 

^ 

p3 

1 

5    ^ 

^ 

h 

1 
5 

8    3 

^ 

& 

3 

s  s 

^ 

s 

6 

1 

1 

e« 

» 

d 

1 

8 

S 

i 

^ 

S    8 

S 

Ph 

ax 

r 

g 

iH 

1 

•^ 

CD 

1 

8    S^ 

o 

S    ;3 

g 

a 

0 

3 

•^ 

l! 

^.    8 

s 

3 

i 

1 

>;  fl     ^ 

a 

i 


3S    ^ 

^.    ^    ^. 

s 

8    S 

8.29 
1.30 
1.41 

s 

S    8 

00 

^.    ^    3 

s  ^ 

1.21 

.19 

1.78 

s   S 

3.  s  ^ 

9    S    S3 


S    S 


8    S    S 

t-'       «-«       09 


8    8 


9    8 


§ 


8    S 


o  8  s  s; 


8    8 


S    S    9 


1 

s  1 

i^  g  i 
w  6  a 


I 


1^  li 

e  1    1 


Digitized  by  VjOOQIC 


288 


Bepobt  of  thb  Chemist  of  the 


In  the  following  tables  are  given  the  average  daily  milk  yield 
for  the  last  portion  of  each  period,  also  the  percentage  composi- 
tion of  the  milk : 


PERIOD. 

Speoiflo 
gravity. 

Total 
solids. 

SoUds 
not  fat 

Fat 

Milk 

yield  per 

day. 

Jem 

1.0297 
1.0308 
1.0319 
1.0828 
1.0306 
1.0319 
1.0826 
1.0321 

1.0308 
1.0289 
1.0304 
1.0281 
1.0306 
1.0263 

17.79 
15.18 
16.87 
14.48 
17.22 
15.19 
17.64 
15.49 

18.78 
14.07 
14.66 
14.52 
13.90 
14.34 

10.00 
9.62 

10.09 
9.77 

10.22 
9.86 

10.67 

10.41 

9.86 
9.03 
9.46 
8.92 
9.22 
8.61 

7.78 
5.61 
6.29 
4.69 
6.99 
6.84 
6.97 
6.06 

4.87 
5.04 
6.20 
5.60 
4.68 
5.83 

LbB.O£S. 
6      15 

1 

Meg  

9      18 

Jem  

10       8 

2 

Me«  

12       3 

r  Jem  

9       4 

8 

(Meg  

11       6 

(Jem  

8       9 

4 

(  Meg  

10      16 

( Geres  

29       0 

2 

( Juno  

80     14 

8 

(Geres 

( Juno  

27       0 

94     13 

( Geres 

27       6 

4 

Juno  .. 

18       2 

The  rapid  falling  off  of  Juno  in  milk  yield  is  due,  as  previously 
stated,  to  her  refusal  to  eat  either  linseed  meal  or  wheat  bran 
except  in  very  small  quantities. 

As  showing  more  plainly  the  influence  of  the  food  on  the  milk, 
we  give  the  average  yield  per  day  of  the  solids  and  fats  for  the 
last  portion  of  each  period  as  calculated  from  the  analyses  : 


PEKIOD. 

Solids  per  day. 
ounces. 

SoUds  not  fat 
per  day, 
ounces. 

Fat  per  day. 
ounces. 

1 

Jem. 

19.8 
27.0 
26.6 
24.8 

Geres. 

68.64 
63.19 
60.64 

Me«. 
23.6 

28.2 

27.4 

.26.9 

Juno. 

69.07 
57.24 
41.50 

Jem. 
11.1 

16.6 
16.9 
14.8 

Geres. 

48.30 
40.76 
40.06 

MeK. 

14.8 
18.1 
17.8 
16.0 

Juno. 

46.69 
85.88 
24.98 

Jem. 

8.7 
10.4 
10.6 

9.6 

Geres. 
20.24' 

22.43 
20,48 

Me«. 

8.8 

2 

9.1 

8 

9.6 

4 

8.9 

2 

Juno. 

24.48 

8 

21.86 

4 

16.62 
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In  the  eight  churningB  made  during  the  series  of  feeding  with 

the  two  Jersey  cows,  Jem  and  Meg,  there  were  required  15.82 

pounds  of  milk  for  one  pound  of  butter.     With  the  eleven  churn- 

ings  in  the  series  with  the  two  native  animals,  there  were  required 

18.31  pounds  of  milk  for  the  production  of  one  pound  of  butter. 

For  the  last  churning  of  each  period  both  the  milk  and  butter  have 

beau  analyzed,  so  we  have  the  data  for  determining  the  average 

product  per  day. 

Jem  and  Meg. 


PERIOD. 


^U., 


Milk  set 
ounces. 


264.7 
347.4 
326.2 
304.4 
303.8 


Fat  in 
milk  set 
ounces. 


16.76 
18.70 
20.24 
18.00 
17.90 


b^utti?    Fat  lost. 


Loss  of 
fat,  per 
cent 


1- 


14.42 
16.28 
17.86 
15.60 
14.84 


2.34 
2.42 
2.38 
2.38 
3.06 


13.88 
12.99 
11.74 
18.31 
17.18 


Pde. 
milk 
for 
1  lb. 
butter. 


Ceres  and  Juno. 


948.4 

44.03 

40.04 

3.99 

9.06 

841.9 

44.71 

40.96 

3.75 

8.38 

746.5 

37.46 

34.25 

3.21 

8.29 

15.18 
16.62 
16.68 
16.01 


19.48 
17.46 
18.30 


The  composition  of  the  butters  examined  for  the  several  periods 
is  shown  by  the  following  table  : 

Jem  and  Meg. 


station  number. 


2,109  . 
2.116  . 
2,178  . 
2.1fl3  . 
2.194  . 
2,20«  . 

2.234  . 
2,248  . 
2,258  . 
2,282  . 


Period.     Water.       Fat 


Ceres  and  Juno. 


2  '  11 

3  i  13 

3  !  13 

4  i  14 


3r,  , 

68  I 

9\     I 

I 
77  I 

55 

48 

S5  j 
79 
20 
12 


86.04 
87.78 
8.').  28 
86.23 
H5.74 
67.79 

ai.l9 
82.94 
83.:t8 
H3.04 


A 

Curd 
by  dif. 

2.07 

.54 

1.75 

.79 

2.10 

.69 

2.05 

.95 

1.82 

.89 

4.27 

.46 

2.5H     I 

I 


2.51 
2.69 
2.15     j 


.76 
.76 
.73 
.69 


37 


Digitized  by  VjOOQIC 


290 


Bbport  op  the  Chemist  of  the 


The  composition  of  the  butter  fats  for  the  last  churning  of  each 
period  has  been  further  examined  by  several  well-known  tests, 
and  the  results  appear  in  the  following  table : 


STATION  NUMBER. 


3,109 
2.178 
2,183 
2,308 
2,234 
2,258 
2.282 


Period. 


1 

2 
3 
4 

2 
3 
4 


Beiehert's 
testNjo 
NaOH. 


11.3 
12.0 
12.1 
12.4 
12.7 
11.5 
12.3 


Iodine  No. 
Hubl's 

test 


81.11 
31.79 
34.58 
29.70 
43^.80 
46.90 
34.70 


t  I 

MiUiffraiQ  I  Via^rksit  V 

KOrftor,,   MelMns     ^Jf^^^"^ 


torfer's 
test. 


method. 


230.2 
227.3 
222.0 
221.6 
233.6 
328.0 


32.4 
33.8 
34.9 
33.5 
32.4 
30.3 
32.6 


method. 


102 

74 

151 


Having  given  the  average  results  of  the  several  trials  and  the 
analytical  data  obtained,  we  may  now  briefly  discuss  the  points 
under  consideration. 

INFLUENCE  OF  FOOD  ON  THE  MILK. 

With  Jem  and  Meg  under  hay  feed,  the  lowest  milk  yield  per 
day  was  had,  but  the  addition  of  com  meal  to  the  ration  increased 
markedly  the  flow  of  milk.  In  the  two  periods  following  the  com 
meal,  with  linseed  meal  and  with  wheat  bran,  there  was  a  gradual 
diminution  in  the  milk  flow.  Similar  results  followed  in  the  trial 
with  Ceres  and  Juno,  but  the  figures  for  Juno  should  not  enter 
into  the  comparison,  although  given,  since  she  relt^sed  to  eat  her 
ration  of  linseed  meal  or  of  wheat  bran,  except  in  small  quantities, 
which  probably  did  not  average  more  than  one  pound  per  day  for 
the  period. 

The  analysis  of  the  milk  shows  somewhat  the  influence  of  the 
food,  but  it  is  only  in  the  absolute  amounts  of  solids  and  fat  per 
day  that  we  can  trace  fully  the  influence.  Although  the  milk  yield 
fell  oflf  considerably  in  periods  three  and  four  over  that  of  period 
two,  yet  the  absolute  amount  of  fat  per  day  was  greatest  in  period 
three  under  linseed  meal  feed.  Particularly  is  this  the  case  with 
Ceres.  We  can  not,  however,  attribute  the  increased  fat  to  the 
peculiar  properties  of  any  particular  feed,  since  the  ration  in 
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period  three  was  richer  in  albuminoids  than  in  either  other 
periods. 

With  Jem  and  Meg  the  milk  yield  was  brought  from  its  lowest 
to  the  highest  yield  per  day  under  the  feed  with  corn  meal,  although 
Uie  albuminoids  consumed  was  much  lower  than  in  either  of  the 
following  periods.  With  Ceres  and  Juno  the  largest  flow  of  milk 
was  under  corn  meal  feed.  In  the  following  periods,  although 
furnished  a  much  larger  amount  of  albuminoids,  which  was  accom- 
panied also  by  a  greater  consumption  of  hay,  yet  the  flow  of  piilk 
fell  off  quite  rapidly.  This  would  indicate  a  greater  value  to 
com  meal  as  a  milk  producer  than  either  linseed  meal  or  wheat 
bran. 

Another  point  shown  in  these  experiments  is  that  the  largest 
milk  yield  from  the  same  cows  does  not  necessarily  give  the  greatest 
amount  of  butter,  for  in  every  case  we  secured  the  largest  amount 
of  butter  with  a  smaller  amount  of  milk  produced  by  linseed  meal 
feeding. 

Does  Food  Influence  the  Composition  of  Butter? 

For  the  study  of  this  particular  question —  the  influence  of  food 
on  the  butter  —  the  winter's  feeding  experiments  were  largely 
planned  and  carried  out  It  has  been  the  general  impression  that 
the  food  did  not  influence  the  composition  of  the  butter  fats,  but 
rather  that  the  composition  of  the  fats  was  individual  and  breed 
characteristics  inherent  in  the  animal.  The  most  of  the  Q^rman 
experiments,  as  well  as  those  conducted  in  this  country,  have 
tended  to,  show  this  to  be  the  case,  although  in  a  few  instances 
results  have  been  obtained  which  would  indicate  that  such  was 
not  always  the  case. 

My  studies,  upon  the  composition  of  our  feeding  stuffs,  especially 
of  the  albuminoids  and  oils,  have  led  me  to  think  that,  at  least  in 
some  instances,  the  peculiar  properties  of  the  food  did  affect  the 
composition  of  the  butter  and  animal  products  produced  from  them. 
I  selected  three  grain  feeds,  com  meal,  linseed  meal  and  wheat 
bran,  to  be  used  in  connection  with  hay  feed  to  learn  what  differ- 
ence, if  any,  could  be  detected  in  the  butter. 

The  conditions  of  feeding  and  experiment  have  already  been 
given,  and  need  not  be  repeated,  and  the  results  of  the  trials  have 
been  given  in  the  tabular  form  in  the  preceding  pages.     The  tests 
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applied  for  the  purpose  of  detecting  any  difference  are  the  well- 
known  tests  given  in  the  last  table,  but  the  Iodine  and  Viscosity 
tests  were  the  ones  to  show  most  plainly  the  difference.  The 
Iodine  number  indicates  the  amount  of  olein  present  and  the  vis- 
cosity test  of  the  butter  soaps  marks  the  slightest  changes  in  the 
composition  and  physical  properties  of  the  fats.  The  figures  given 
are  not  the  results  of  single  trials,  but  the  average  for  a  number 
of  tests. 

As  indicated  by  the  Iodine  number,  between  the  butter  produced 
under  corn  meal  feed  and  that  produced  under  linseed  meal  feed 
there  is  a  difference  of  nearly  3.5  per  cent  in  the  olein.  The  cows 
imder  linseed  meal  feed  produced  a  butter  having  the  higher  per 
cent  of  olein,  and  this  was  true  in  both  series  of  trials  with  two 
animals  in  each  case.  The  butter  under  wheat  bran  feed  gave  the 
lowest  Iodine  number,  although  immediately  following  linseed 
meal. 

The  viscosity  of  the  soap  solutions  of  the  butter  fats  under  the 
different  feeds  were  as  follows  in  the  two  series  of  triala: 

Jem  Ceres 

and  Meff.  and  Jano. 

Hay  feed 78 

Corn.meal  feed 63  151 

Linseed  meal  feed i02  286 

Wheat  bran  feed 74  124 

Taking  the  Iodine  number  and  the  viscosity  of  the  soaps  for  the 
butter  fats  as  an  indication  of  changes  in  composition,  we  are  led 
to  conclude  that  food  may  effect  the  composition  of  butter  fats. 

FEEDING  EXPERIMENT. 
Bess  and  Jess. 

At  the  beginning  of  this  trial,  December  15,  the  two  heifers, 
Bess  and  Jess,  were  two  years  and  six  months  old,  having  been 
purchased  by  the  Station  July  14,  1885,  at  five  weeks  old.  From 
the  time  of  their  arrival  at  the  Station  to  the  beginning  of  the 
present  feeding,  880  days,  Bess  increased  in  live  weight  1,014 
pounds,  or  1.24  pounds  per  day  on  the  average,  while  Jess  for  the 
same  period  made  an  increase  in  live  weight  of  811  pounds,  or 
0.92  pounds  per  day.  At  the  beginning  of  this  trial  Bess  weighed 
1,106  pounds  and  Jess  903  poimds. 
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During  the  120  days  feeding  experiment  in  1886-7  we  find  tbat 
these  two  heifers,  according  to  the  summary  from  Dr.  Sturtevant's 
report,*  consumed  the  following  amounts  of  food  : 

"  Bess. — 1,617  pounds  hay ;  257  pounds  corn  meal ;  280  pounds 
linseed  meal ;  141  pounds  bran ;  390  pounds  ensilage."  Increased 
in  weight  for  average  weighings  166  pounds,  or  1.38  pounds  per  day. 

''Jess. —  801  pounds  hay;  603  pounds  com  meal;  49  pounds 
linseed  meal ;  135  pounds  bran ;  390  pounds  ensilage."  Increased 
m  weight  for  average  weighings  176  pounds,  or  1.46  pounds  per  day. 

From  the  close  of  Dr.  Sturtevant's  feeding  experiment,  March 
30, 1887,  to  the  beginning  of  the  present  trial,  259  days,  Bess 
increased  in  live  weight  183  pounds,  or  0.7  pounds  per  day  ;  Jess 
gained  142  pounds,  or  .55  pounds,  the  feed  being  ordinary  feed  of 
hay  and  grain  or  pasturage. 

From  December  15  to  January  16  Jess  received  hay  and  com 
meal,  while  Bess  had  a  part  of  her  hay  feed  replaced  by  oat 
straw  and  a  quantity  of  cottonseed  meal  substituted  for  a  part  of 
the  corn  meal.  January  15  to  February  19  the  feed  for  the  two 
heifers  was  reversed,  Bess  receiving  the  hay  ration  and  Jess  a 
ration  containing  the  straw.  February  19  to  the  close  of  the 
experiment  both  Bess  and  Jess  were  fed  the  same  variety  of  food. 
Until  March  10  each  received  in  addition  four  quarts  per  day  of  roots. 

Dividing  the  whole  period  of  99  days  feeding  into  three  periods 
of  32,  34  and  33  days  of  like  feeding,  and  we  have  as  follows  for 
the  food  consumed : 

Period  1,  32  days. 

Bess. — 154  pounds  hay ;  302  pounds  oat  straw ;  157  pounds  corn 
meal ;  44  pounds  cottonseed  meal ;  128  quarts  roots.  Increase  in 
live  weight,  31  pounds. 

Jess. —  373  pounds  hay ;  160  pounds  corn  meal ;  128  quarts  roots. 
Increase  in  live  weight,  36  pounds. 

Period  2,  34  days. 

Bess. —  653  pounds  hay;  255  pounds  com  meal;  136  quarts 
roots.     Increase  in  live  weight,  72  poimds. 

Jess. — 136  pounds  hay;  241  pounds  straw;  80  pounds  com 
meal ;  48  pounds  cottonseed  meal ;  138  quarts  roots.  Increase 
in  live  weight,  41  pounds. 

•  Sixth  Annual  Beport  New  York  Agricultural  Experiment  Station,  1886, 
pp.  25-26. 
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Period  3,  33  days. 

Bess. —  540  pounds  hay ;  165  pounds  com  meal ;  66  pounds 
wheat  bran ;  99  pounds  cottonseed  meaL  Increased  weight,  62 
pounds. 

Jess, —  453  pounds  hay;  132  pounds  com  meal;  49  poonds 
wheat  bran ;  82  pounds  cottonseed  meal.  Increased  weight,  57 
pounds.^ 

The  chemical  composition  of  the  •several  feeds  used  in  this  trial 
is  given  in  the  table  of  analyses,  Nos.  2,032,  2,034,  2,040,  2,042, 
2,112  and  2,203.  The  dry  matter  consumed  per  day  and  the 
average  daily  increase  in  weight  is  presented  below,  the  first  being 
for  period  one : 


Bess 
Jess 


!     ntt*       Cotton- 1 
Hay.    i  ,g2^.  .    seed 


lbs. 


meaJ, 
lbs. 


Corn 

meal. 

lbs. 


4.06 
9.91 


8.96 
4.06 


^^-  i  »^ 


lbs. 


40.3 
39.6 


Daily  in- 
crease in 
weight, 
lbs. 


.97 

1.12 


The  dry  matter  consumed  per  day  for  period  two,  and  the  daily 
increase,  is  shown  by  the  following  table : 


^^- 

Oat 

Straw, 

lbs. 

Cotton- 
meal, 
lbs. 

Com 
meal, 
lbs. 

X*"- 

Water 

drunk. 

lbs. 

Daily  in- 

creaseiD 

weight, 

lbs. 

Bess 

16.24 
3.38 

5.80 

1.40 

6.07 
2.03 

.38 
.38 

66.7 
26.1 

2.11 

Jess 

i.ai 

For  period  three,  the  amount  of  dry  matter  eaten  per  day,  and 
the  increase  in  live  weight,  is  shown  by  the  following  table  : 


Hay. 

lbs. 

Cotton- 
seed 
meal, 
lbs. 

Com 
meal, 
lbs. 

Wheat 

Boots, 
lbs. 

Water 

DaUy  in- 
crease in 

Bess 

13.87 
11.76 

2.81             4.06     1        1.71 
2.34             3.24     1         1.29 

.17 
.17 

69.8 
44.1 

1.89 

Jess 

l.TS 
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The  amount  of  the  seyeral  food  elements  consumed  per  day,  for 
the  first  period,  is  presented  below : 


Hay 

Oat  straw 

Cottonseed  meal. 

Corn  meal 

lloots 


PTMTnK        NlTBOGEN- 

Ash. Lbs.  '^oids^Lbs.,     *f™'     i  Extoact. 


Bess.  Jess,  i  Bess. 


Total. 


.35 
.63 
.10 
.06  I 
.04 


.97 


I 
61  I     .36  1 

!     .79 


Jess.! Bess.  Jess. 


I  1.43  j  3.47 
.!  3.37    


.47 
.06 


71  .  3.03     1.43 


Bess.  I  Jess. 


1.87 


4.53 


.03  I I     .34 

'  I 

.07 


.07 
.06 


4.85     5.60 


8.19     3.35 
.31        .31 


8.83  I  7.98 


Pat.  Lbs. 


Bess.  Jess. 


.14         .33 
.30    

.16  ; 

.18  I       .19 
.01  .01 


.69 


.53 


For  the  second  period  the  daily  amounts  averageft  as  follows : 


A8H.LBS.    ^A^ySs. 


Hay 

Oat  straw 

Cottonseed  meal . 

Com  meal 

Roots 


I  Bess.  Jess.!  Bess. 

i 


Jess. 


1.01  ,  .31  I  1.45  I     .30 

I 
I  .40    !     .37 

.11    84 


.08        .03 
.04  ,     .04 


.71 


.34 


.06  ,     .06 


Total. 


.79  '  3.33     1.71 


Obudb 

Fibsb, 

Lbs. 


Bess. 


Jess, 


1.30 
3.47 

....I     .03 
.U  I     .04     4 
.06  i     .06 


Nitboobn- 

FBBK 
EZTBAOT, 

Lbs. 


Bess. 


7.49 


Jess. 


Fat,  Lbs. 


Bess. 


5.91      8.79 


.31 


13.68 


1.56  .54 
3.51  1 

.36  I 

1.63  !     .38 

.31  '     .01 


6.17 


Jess. 


.11 
.15 
.17 
.09 
.01 


.63 


For  the  third  period  we  have  the  following  amounts  consumed 
per  day.     For  the  last  few  days  no  roots  were  fed : 


Ash.  Lbs. 

Albumi- 
noids. Lbs. 

/!•,  ,v»    1  Nitbookn- 

.  FiBKB,         EXTBACT. 

^^^-            Lbs. 

Pat, 

T.B8. 

Bess.  I  Jess. 

1 
Bess.  Jess. 

Bess. 

Jess.  Bess.  Jess. 

Bess.  Joss. 

1 

Hay. 

.86  1     .73 
.33  1     .18 
.11  !     .08 
.06        .05 
.03  .     .03 

1.34 

1.69 

.34 

1.06 

1.41 

.36 

4.90 
.04 
.17 
.07 
.04 

4.16  1  6.40 
.08  1     .53 
.13  1     .91 

5.43 
.43 
.68 

.47 
.34 
.08 
.18 
.01 

39 

Cottonseed  meal 

.39 

Wheat  brai\ 

.06 

Corn  meal 

.47  '     .38 
.04  !     .04 

.06  !  3.36  1  3.60 
.04  1     .13  1     .13 

.15 

lUwts 

.01 

ToUl 

1.37     1.06 

3.78 

3.14 

6.33 

4.43  j  11.31 

9.35 

1.08 

.M 
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Bringing  together  the  average  amounts  per  day  for  each  period, 
and  the  average  daily  gain,  we  have  the  following  table  :* 


IPERIOD. 


1 

2 
3 


I    Atmi^rr      '      CRUDB 


Bess. 


,97 
1.13 
1.37 


Jess. ;  Bess,  i  Jess.  Bess. 


.71 


2.03 


,79  I  2.22 
1.06     3.78 


1.42    ,4.R6 


1.71 
3.14 


n.91 
6.22 


Jess. 


K.6() 
3.79 
4.42 


NiTBOOKN-    I  i 

FRBB         -^„  -^        Daily 
Extract.    I  '^^^*  ^^^'  ,  Gaix.  Lbs. 
Lbs.        ' 


Bess. 


S.fti 
12.58 
11.21 


7.98  .69 
6.17  '  .88 
9.25  I  1.08 


ess. 

Bess. 

Jess. 

.53 

.97 

1.12 

.63 

2.11 

1,21 

.90 

1.88 

1.7S 

The  total  dry  matter  per  day  consumed  for  each  period  by  the 
two  animals  is  shown  by  the  following,  expressed  in  pounds : 

Period.                 w  Bess.  Jes^. 

1  17.34  14.34 

2  21.69  12.98 

3  22.61  18.80 


According  to  German  standards,  Bess  called  for  24  to  26  pounds 
dry  matter  per  day,  and  Jess  20  to  24  pounds.  As  a  matter  of 
fact,  they  were  at  no  time  induced  to  eat  this  amount  of  dry 
matter.  Bess,  weighing  about  1,100  pounds,  made  her  best  gain 
on  21.69  pounds  dry  matter  per  day,  and  Jess,  weighing  about 
1,000  pounds,  ate  but  12.98  pounds  per  day  in  the  second  period, 
when  straw  formed  a  part  of  the  ration. 

Taking  the  figures  for  the  digestion  coefficients  from  Armsby's 
Manual  of  Oattle  Feeding  for  the  feeds  used  in  the  several  rations^ 
we  have  for  the  nutritive  ratio  as  follows  for  Bess : 

Gain 
Nutritive      per  day. 
Period.  ratio.  lbs. 

1   1:  5.69  .97 

2   1:10.  2.11 

3  1:  4.88        1.89 

'*  April  9.  Bess  and  Jess  were  disposed  of  for  beef,  and  when  slaughtered  the  following 
flffures  were  furnished  us  by  the  butcher: 

Bess.  Jees. 

Livewelght i. wo  lbs.  1.06O  lb& 

Hide 80  lbs.  to  lbs. 

Tallow 103  Ibe.  73  Iba. 

Moat  and  bone 7«8  lbs.  eo6  lbs. 
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Galculating  in  the  same  manner  for  Jess,  we  have  the  following : 


Period. 

1  .. 

2  .. 

3  .. 


NutrltlTe 
ratio. 

Oain 

pordar. 

lbs. 

1:9.78 

1.12 

1:6.25 

1.21 

1:4.82 

1.73 

Based  on  these  figures  we  find  Bess  made  the  largest  gain  per 
day  on  the  widest  nutritive  ratio,  that  is  with  corn  meal  feed. 
Jess,  on  the  other  hand,  made  a  better  gain  through  each  period 
as  the  nutritive  ratio  was  narrowed. 

CORN  FODDER  VS.  ENSILAGE. 

For  this  feeding  experiment  two  Jersey  heifers  were  selected, 
Belle  two  years  old,  and  May,  one  year  and  nine  months  at  the 
beginning  of  the  experiment,  December  18.  At  this  date  Belle 
weighed  889  pounds  and  May  713  pounds.  Equal  quantities  of 
hay  and  linseed  meal  were  fed  to  each,  but  the  fodder  corn  and 
ensilage  were  fed  ad  libitum,  and  the  unconsumed  portion  weighed 
back  each  day.  From  December  18  to  February  1, 45  days,  Belle 
made  an  average  daily  gain  of  0.24  pounds  and  May  1.5  pounds, 
while  the  feed  per  day  averaged  as  follows  : 


BeUe. 
May.. 


Ck>m 
Hay. IbB.'  fodder, 
,     lbs. 


8.66 

8.66 


Ensilage, 
lbs. 


LlDseed 
meal.  lbs. 


Weight 
at  begin- 
nine.  lbs. 


789 
713 


Weight  at 
close,  lbs. 


800 
783 


Increase 

for  46 
days.  lbs. 


11 
70 


From  February  1  to  March  17,  45  days,  Belle  made  an  average 
daily  increase  in  weight  of  1.26  pounds,  while  May  lost  0.15 
poxmds.     The  feed  per  day  was  as  below  : 


BeUe. 
May.. 


Hay,  lbs. 

8 

8 


Com 

fodder, 

lbs. 


4.3 


Ensilage, 
lbs. 


22.6 


Linseed 
meal,  lbs. 


Weight 
at  begin- 
ning, lbs. 


800 

783 


Weight  at 
close,  lbs. 


867 
776 


Increase 

for  46 
days,  lbs. 


67 

—7 
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The  heifers  were  then  both  offered  the  same  amount  and  kind 
of  food  and  consumed  per  day  on  the  average  as  below  for  15 
days,  with  an  average  daily  gain  of  1.4  pounds  for  Belle  and  1.7 

pounds  for  May : 

_  _  -  _.j  _^  _  .     .  _. 

Weiffht  :  WeiflTht  Increase 


;„      ,^    !  Linseed  j    Corn       Wheat      p.+o        „—  ,  „— 

Hay,  lbs.     meal,   i    meal.       bran.    .-l^^fJ.  atbe^in-l  atciose.     for  15 
Ibb.  ibs.     '     Ibfl.     ,^®^'^»^®-nin«,lb8.i     lbs.      daya*lbs. 


Belle 
May. 


11.1 

8.9 


3     I 

2   i 


16 
16 


867 
776 


878 
799 


31 
33 


In  order  that  we  may  better  compare  the  results,  we  give  the 
daily  total  dry  matter  consumed  for  each  of  the  two  periods. 
During  the  first  period  the  amount  of  dry  matter  per  day  was  as 
follows  : 


Belle.. 
May.. 


Hay. lbs.      fS3?r.     Ensilage.;  ^^ 
Ibfl.  ^^^-  lbs. 


7.36 
7.36 


3.47 


4.09 


3.66 
3.66 


Total  dry 

matter  per 

day,  lbs. 


13.48 
14.40 


During  the  second  forty-five  days  the  average  amount  of  dry 
matter  per  day  was  as  follows  : 


• 
■ 

Hay.  lbs. 

fodder, 
lbs. 

Ensilaffe, 

Linsoed 

meal. 

lbs. 

Total  dry 
matter  per 
day.  lbs. 

Belle 

6.80 
6.80 

4.89 

3.66 
3.66 

IS  84 

May 

3.33 

12.78 

The  chemical  composition  of  these  feeds  is  given  in  the  table  of 
analyses  Noa  2,032,  2,112,  2,113,  2,114,  2,203  and  2,235. 

The  amount  of  matter  consumed  per  day  was  as  below  for  the 
first  forty-five  days : 


Ash.  Lbs. 

AliBUMI- 
NOID.  I^Bfl. 

Obudb 
FiBEB.  Lbs. 

Nitboobn- 

VBEB  EZ- 

TBAcrr.  Lbs. 

Fat.  Lbs. 

Belle. 

May. 

Belle. 

May. 

Belle. 

May. 

BeUe. 

May. 

Belle. 

May. 

Hay 

.43 
.17 

.43 

.36 
.14 

.55 
.31 

1.06 

.56 

.34 
1.06 

3.88 
.91 

.86 

3.88 

.76 
.36 

8.70 
1.15 

.86 

3.70 

3.61 
.86 

.33 
.04 

.96 

*23 

Corn  fodder 

Knsilase 

XI 

Linseed  meal 

.14 

.25 

.74 

.83 

1.83 

1.96 

3.64 

8.49 

6.70 

T.X. 

.51           .58 

1 
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In  the  second  period  the  amounts  consumed  were  as  follows : 


Ash.  Lbs. 

At.bumi- 
NoiD,  Lbs. 

Gbuds 
FibbbLbs. 

NiTBOOKN-  1 
FBKB  £Z-     1 

TR^OT,  Lbs. 

Fat,  Lbs. 

Belle,  j  Hay. 

Belle. 

May. 

BeUe.  I  May. 

Belle. 

May. 

Belle. 

May. 

Hay 

38  ;     ,88 

.61 

.51 

2.20  1  2.20 

8.42 

3.42  ! 

.20 

.20 

Com  fodder... 

28 

.28 

'  1.22 

1.64 

.06 

Ensilairo' 

1 
1        .28    

.86 

.81    

2.80 

.12    

Linseed  meal. 

1         .U  ;  •  .14 

1.06 

1.00 

.36 

.86 

.86 

•»i 

.25          .25 

;         .80  '     .75 

i               1 

1.98 

1.86 

3.86 

3.77 

7.07 

5.81  1 

.67  <       .50 

The  average  amounts  fed  per  day  during  the  last  fifteen  days 
were  as  follows : 


Ash,  Lbs, 


Belle.  May. 


AliBUMI-  Obudb 

MOID,  Lbs.   I  Fibbb,  Lbs. 


Belle. 'May.  Belle.   May. 


Nitboobm-  I 

FBEB  Ex-     ' 

TRACT.  Lbs.  ' 


Fat,  Lbs. 


Belle.   May.!  Belle.   May. 


Hay 

Linseed  meal.... 

Com  meal 

Wheat  bran 

Potatoes 

Total 


.44 

.04 
.02 
.11 
.11 


.n 

.36 
.19 
.34 
.36 


.67  : 

.35 

.19 

.34 

.36 


3.06 
.12 
.08 
17 
.10 


2.46 
.12 
.08 
.17 
.10 


4.84 
.28 

1.30 
.91 


3.88  j 
.28 

1.80 
.91 


2.02      2.62 


.88        .72 


1.96 


1.81 


8.48 


2.87 


9.96 


.28 
.06 
.07 
.06 
.01 


.22 
.08 
.07 
.08 
.01 


8.99 


.62 


.46 


In  each  period  when  ensilage  was  fed  as  a  part  of  the  ration,  in 
comparison  with  com  fodder,  we  find  that  a  larger  amount  was 
eaten  of  dry  matter  as  ensilage,  and  there  was  a  marked  increase 
in  weighty  while  with  the  corn  fodder  the  gain  was  small  in  the 
first,  period  with  Belle,  and  in  the  second  period  there  was  a  loss 
of  weight  by  May.  When  the  two  heifers  were  each  offered  the 
same  amount  of  like  food,  May  ate  the  less  quantity,  but  made 
the  greater  gain. 

For  the  whole  period  of  106  days.  Belle  gained  in  weight  89 
pounds  and  May  86;  or  .85  pounds  per  day  for  Belle  and 
.82  pounds  for  May. 
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SHEEP -FEEDING  EXPERIMENT. 
Fob  Fat  and  for  Lean  Meat. 

The  question  of  feeding  for  fat  and  for  lean  meat,  which  has 
been  made  prominent  in  this  country  by  the  recent  experiments 
of  Professors  Sanborn,  of  Missouri,  and  Henry,  of  Wisconsin,  is 
of  such  practical  importance  that  a  few  experiments  in  this  line 
have  been  carried  out  at  this  Station  during  the  past  year. 

For  the  purpose  of  our  trial  sheep  were  selected  and  the  experi- 
ment was  begun  with  four  pens,  two  sheep  to  each  pen.  Two 
pens  contained  mature  sheep  for  fattening,  and  lambs  of  good 
growth  were  placed  in  the  other  pens.  The  lots  were  made  as 
uniform  as  possible,  both  as  regards  weight  and  general  appear- 
ance. 

The  object  in  selecting  both  lambs  and  mature  sheep  was  to 
find  whether  the  mature  animals  would  produce  the  same  growth 
of  lean  meat,  with  a  nitrogenous  food,  as  young  and  growing 
animals,  or  whether  this  lean  meat  must  be  built  up  largely  during 
the  period  of  growth.  After  about  six  weeks  feeding  the  sheep 
receiving  a  nitrogenous  food  sickened  and  died  from  the  effect  of 
too  concentrated  grain  feed,  thus  destroying  the  part  of  our  experi- 
ment with  mature  sheep,  but  the  lambs  continued  to  do  well, 
although  not  fed  heavily  with  grain.  The  trial  with  the  mature 
sheep  will  be  repeated  during  the  winter  of  1888-9  in  connection 
with  others  of  a  similar  nature,  substituting  linseed  meal  for 
cottonseed  meal. 

The  feeding  was  carried  out  by  Mr.  Churchill  according  to  my 
directions,  his  assistance  making  the  trial  possible. 

Plan  of  the  Feeding. 
At  the  beginning  of  the  experiment,  January  4,  the  weight  of 
the  lambs  in  each  pen  was  as  follows  : 

Pen«.  Pen?, 
lbs.        lbs. 

Lamb  1 72        75 

Lamb  2 71        70 

At  the  close  of  the  trial,  May  15,  their  weights  were  as  below  : 

Pen  6,  Pen  7. 
lbs.       lb& 

Lamb  1 86       91 

Lamb  2 78       76 
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The  feed  of  these  lambs  was  hay  alike  to  both  pens,  and  pen  6 
received  from  January  4  to  February  7  four  ounces  per  day  of  a 
mixture  in  equal  bulks  of  wheat  bran  and  cottonseed  meal.  Pen 
7  received  four  ounces  per  day  of  whole  corn  for  the  same  period. 
From  February  7  to  May  15  the  grain  feed  was  increased  to  eight 
ounces  per  day  and  the  hay  feed  increased  from  3  pounds  to  3.5 
pounds  per  day  for  each  pen.  The  actual  amount  of  food  con- 
sumed for  the  132  days  by  each  pen  is  shown  by  the  accom- 
panying table : 


Peii«, 
lbs. 

Hay. 425 

Cottonseed  meal  and  wheat  bran 58 

Whole  com. 


Pen?, 
lbs. 

407 


58 


The  hay  fed  was  of  mixed  grasses,  timothy,  red  top  and  red 
clover,  and  was  in  good  condition. 

It  will  be  seen  from  the  above  that  these  lambs  were  at  no  time 
fed  heavily  and  only  intended  to  make  growth.  At  the  close  of  this 
trial  lamb  No.  1  from  each  pen  was  killed  and  the  lean  and  fat 
meat  separated  and  weighed,  the  results  of  which  are  given  below. 
Lamb  No.  2  of  each  pen  is  to  be  kept  at  pasture  during  the  sum- 
mer and  put  with  others  for  a  continuation  of  the  feeding  trial 
another  winter. 


Table  Showing  Live  Weight  and  Gain  During  Feeding. 


Pen  6.        I        Pen  7. 
Cottonseed    ]  Whole  corn, 
meal,  Rrams. '      srams. 


Ltre  weight  January  * 

LiT«  weUcht  May  IB 

Gain  in  live  weight 

Daily  ealn 

Par  cent  of  Rain  on  live  weight 


32659.2 

38646.7 

5987.5 

46.3 

18.3 


34020.0 

41447.7 

7427.7 

56.2 

21.8 
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In  the  following  table  are  given  the  weights  of  the  several  parts 
of  each  sheep : 


Live  weight 

Blood 

Pelt  and  wool 

Digestive  canal  and  contents 

Organs  of  respiration  and  circulation . 

Head  and  tongue 

Carcass 

Loss  in  work  ing 


Pen  6, 

grams. 

Pen?, 
grams. 

38048.7 

41447.7 

U17.5 

144S.S 

5316.4 

4«r7.7 

11113,2 

12960.6 

1133.9 

1275.7 

1488.0 

1687.6 

16696.1 

19601.2 

1586.6 

899.1 

The  greater  loss  in  case  of  the  sheep  in  pen  6  came  mainly 
from  a  loss  of  water  and  partially  masticated  hay  which  ran  from 
the  mouth  when  the  animal  was  hung  up.  Fully  a  quart  was  lost 
in  this  way  and  accounts  for  the  large  difference. 

In  the  following  table  we  present  the  weights  of  some  of  the 
separate  organs  and  parts,  included  in  the  previous  table. 


stomach  and  contents. . 
Intestines  and  contents 

Head 

Tongue 

Spleen 

Lungs 

Liver 

Heart 

Kidneys 

Kidney  fat 

Caul  fat 

Diaphragm 

Bones 

Skin 

Wool 

Meat 


Pen  6, 
grams. 


7021 

2686 

1263 

220, 

57 

404 

371 

146 

78 

476 

718 

206 

3402 

2494 

2604 

11773 


Pen  7» 
grams. 


76-14.1 

3090.1 

1S66.6 

221 -«" 

53.0 

406.0 

436.0 

150.0 

79.0 

649.«> 

1100.0 

158.0 

3836.3 

37SS.6 

1970.3 

10819.4 
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The  total  length  of  the  alimentary  canal  was  practically  the 
same  for  both,  or  about  104  feet. 

The  separation  of  parts  and  of  fat  and  lean  meat  was  wholly 
mechanical,  and,  while  not  strictly  correct^  yet  the  results  are  just 
as  comparable  for  our  purpose.  There  remained  adhering  to  the 
lean  meat  bits  of  fat  which  could  not  be  separated  mechanically, 
and  traces  of  lean  were  to  be  found  in  the  fat  meat  Especially 
is  this  last  true  in  the  case  of  the  cottonseed  meal  fed  lamb,  for 
ramifying  all  through  the  body  fat  were  fibers  of  lean,  giving  the 
whole  a  reddish  appearance. 

In  the  following  table  are  presented  the  proportion  of  fat  and 
lean  meat,  together  with  the  percentage  relations : 


Live  weiRht 

Carcass  

Lean  meat 

Fat  meat 

Per  oent  of  fat  meat  to  lean , 

Per  oent  of  fat  meat  to  live  weight. . . 

Per  oent  of  fat  meat  to  carcass 

Per  oent  of  lean  meat  to  live  weight. 
Per  oent  of  lean  meat  to  carcass 


Pen  6, 
fframs. 


Pen  7. 
f^rams. 


38646.6 

41447.7 

16606.1 

19501.2 

9732.0 

0463.8 

Q041.2 

3855.6 

00.9 

69.6 

6.2 

9.2 

12.2 

19.8 

26.2 

16.3 

68.3 

33.1 

From  the  tables  already  presented  we  find  that  while  lamb  No. 
1,  in  pen  7,  fed  on  com  meal,  made  a  better  gain  than  lamb  1, 
in  pen  6,  fed  on  cottonseed  meal  (although  the  total  gain  for  each 
pen  was  the  same  —  21  pounds),  yet  the  proportion  of  lean  to  fat 
was  decidedly  changed  by  the  two  methods  of  feeding.  Whether 
with  mature  animals  we  should  be  able  to  so  largely  influence  the 
nature  of  the  gain  in  favor  of  the  lean  meat  under  economical 
feeding  is  an  undetermined  question.  I  am  of  the  opinion  from 
my  observations  on  previous  experiments  that  feeders  who  would 
secure  the  greatest  possible  proportion  of  lean  meat  to  the  fat 
should  begin  with  the  growing  animals,  and  not  with  those  of 
mature  growth. 
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ARTIFICIAL  V8,  ANIMAL  DIGESTION. 

By  means  of  artificial  digestion  of  feeding-stuffs  we  can  deter- 
mine the  relative  digestibility  for  the  albuminoids  of  the  several 
substances,  and  thus  secure  a  measure  of  the  digestibility  of  the 
fodder  itself.  That  this  artificial  digestion  corresponds  with  the 
actual  results  obtained  with  animals  is  not  claimed,  but  that  it 
comes  quite  close  to  those  figures  may  be  shown  by  actual  trials 
in  comparison  of  artificial  and  animal  digestion.  I  have  on  four 
occasions,  at  the  New  York  Agricultural  Station,  been  able  to 
test  the  value  of  artificial  digestion  along  with  animal  digestion 
and  the  results  were,  in  round  numbers,  as  follows  for  the  albumi- 
noids of  the  fodder : 

Pepsin       Animal 
digestion,  dlsestion 

Corn  fodder* 65  49 

Soja  fodder  * 76  70 

Orchard-grafls  hay 62  60 

Corn  meal 64  68 

We  see  by  the  above  that  the  coefficients  of  digestibility  obtained 
by  artificial  digestion  for  the  albuminoids  were  invariably  higher 
than  the  actual  results  secured  with  the  animals. 

The  digestibility  of  the  albuminoids  of  com  meal,  as  found  in 
the  above  trial,  was  much  lower  than  has  been  given  heretofore. 
In  this  case  the  digestibility  of  the  meal  was  found  with  cows  in 
a  ration  of  corn  meal  and  hay,  the  digestibility  of  the  hay  having 
been  previously  determined  separately  with  the  same  animals  and 
assumed  to  be  the  same  in  the  ration  as  when  fed  alone.  It  should 
be  borne  in  mind  that  the  digestibility  of  corn  meal  as  given,  in 
most  cases  at  least,  has  been  made  with  hogs,  animals  very  differ- 
ent in  all  respects  from  ruminants.  With  one  exception,  on  a 
soft  corn,  I  have  never  yet  been  able  to  obtain  digestion  coefficients 
for  the  albuminoids  of  com  meal  as  high  as  those  given  in  the 
German  tables  or  as  found  by  Jordanf  in  his  trials  with  hogs. 
The  results  given  in  the  previous  table  for  com  meal  by  pepsin 
digestion  stands  in  about  the  same  relation  to  animal  digestion  a.8 
in  the  trials  with  other  feeds.     Whether  the  digestion  coefficient 


*  See  American  Chemical  Journal,  vol.  VIII,  No.  6. 
t  Report  of  Maine  Agricultural  Experiment  Station. 
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for  the  albuminoids  of  com  meal  as  now  used  are  too  high 
for  ruminants,  or  whether  in  the  trial  I  have  reported*  .the 
digestibility  of  the  albuminoids  of  the  orchard-grass  haj  was 
lai^elj  modified  when  compounded  in  a  ration,  remains  to  be 
determined  by  future  investigation.  That  the  digestibility  was 
modified  to  some  extent  I  believe  to  be  true,  but  not  to  the  extent 
necessary  to  bring  the  figures  of  com  meal  up  to  those  usually 
given,  and  why  this  single  anomaly  in  artificial  digestion  ? 

Taking  the  result  of  American  digestion  experiments  and  the 
average  of  my  own  for  pepsin  digestion  on  similar  foods,  we 
have  the  following  parallels : 


DiOBSTION  COBmOIENT. 


Timothy  hay 
CIoTerhay  ... 
Oat  straw.... 
Corn  fodder. . 


49  ton 


In  the  above,  the  averages  given  for  both  timothy  and  clover 
by  pepsin  digestion,  are  for  twenty-four  samples  in  full  bloom. 
The  variations  in  digestibility  of  the  above  were  as  follows : 

Timothy 44  to  66 

Clover 38  to  66 

Stutzer,  Jordan  and  others  have  shown  that  the  results  obtained 
in  animal  digestion  are  below  the  actual  amount  digested  by  the 
animal,  due  to  biliary  products,  mucous  matter,  eta  The  amount 
of  this  error  depends  upon  the  richness  in  albuminoids  of  the 
food  under  examination.  Stutzer  thought  that  a  portion  of  the 
albuminoids  of  feed-stuffs  was  indigestible  and  this  he  called 
nucleiru  This  can  hardly  be  true  of  all  such  substances  and'  care- 
ful redigestion  leads  us  to  think  that  in  most  fodders  alj  of  the 

•  Beport  of  the  Society  for  the  Promotion  of  Agricultural  Science,  1888. 
39 
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albuminoids  may  be  finally  digested.    The  following  shows  a  few 
of  ©ur  results  from  redigestlon  with  pepsin : 


Pbb  Cent  At.bumimoidb  Digssted. 

First 
diffestion. 

SeooDd 
dlflrestion. 

Third 
diffestloiL 

Wheat 

79 
69 
77 

34 
29 

33 

» 

Timothy  hay 

S4 

Wheat  bran 

11 

I  can  not  say  to  what  extent  the  digestibility  might  have  been 
carried  had  the  undigested  residue  been  dried,  reground  and 
repeatedly  digested,  but  each  time  to  the  third  digestion  showed 
a  portion  of  the  remaining  albuminoids  in  each  case  to  be  digested. 

Stutzer,  Jordan,  Kellner,  Pfeiffer  and  others  have  concluded 
from  their  investigations  that  by  subjecting  the  faeces  to  artificial 
digestion  and  taking  the  remaining  portion  as  the  undigested 
residue  we  have  the  digested  portion  of  the  food.  There  is  no 
proof,  so  far  as  I  am  aware,  to  show  that  pepsin  digestion  of  the 
fsBces  does  not  digest  a  portion  of  the  food  which  was  undigested 
by  the  animal  That  it  does  do  this  seems  probable  from  the  fact 
that  redigesting  the  feeces  a  second  time  gave  another  portion 
digested,  as  is  shown  below : 


Pbb  Osnt  Dioestsd. 


No.l. 


No.  a. 


First  digestion  . . . 
Second  digestion. 


18.13 

8.36 


IS. 10 
7.18 


If  we  assume  that  the  amount  actually  digested  by  the  cow  is 
the  apparent  amount  digested  plus  that  portion  of  the  fseoes 
digested  by  a  pepsin  solution,  then  instead  of  the  digestion  coefiBi- 
cient  for  the  albuminoids  of  orchard-grass  hay  being  60  per  cent, 
it  is  nearly  68  per  cent,  or,  if  we  take  the  amount  redigested,  it  will 
be  considerably  increased  over  the  last  figures. 

In  the  light  of  our  present  data  we  conclude : 

1.  That  pepsin  digestion  furnishes  us  a  reliable  means  of  deter- 
mining the  digestibility  of  the  albuminoids  of  our  feeding  stufib, 
thus  serving  as  a  criterion  of  the  digestibility  of  the  fodder  itself. 
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2.  That  the  coefficients  of  digestibilitj  for  all  foods,  as  usually 
calculated  from  animal  digestion,  are  too  low. 

3.  That  the  coefficient  of  digestibility  for  the  albuminoids  of 
corn  meal  seems  to  be  too  high  for  ruminants. 

4.  That  in  many  of  our  feeding  stuffs  all  of  the  albuminoids 
seem  to  be  in  a  digestible  form. 

6.  That  the  digestion  of  the  fseftes  by  a  pepsin  solution  may,  and 
probably  does,  in  many  cases  digest  a  portion  of  the  food  which 
was  undigested  by  the  animal ;  that  is,  if  we  add  to  the  results 
secured  with  the  animal,  the  amount  digested  from  the  faeces  by  a 
pepsin  solution,  the  coefficient  of  digestibility  will  be  too  high. 

FERTILIZERS. 

During  the  past  year  a  much  larger  number  of  fertilizers  haye 
been  received  for  analysis  at  the  Station  than  in  any  previous 
year.  At  least  one  sample  has  been  analyzed  of  such  brands  as 
have  been  sent  in  accordance  with  the  instructions  furnished  by 
the  Station  for  sampling  and  shipping,  and  the  results  reported  to 
the  interested  parties.  The  Station  valuation  for  these  fertilizers, 
as  based  on  the  chemical  analysis,  has  not  been  computed  in  the 
following  table,  but  below  is  given  the  schedule  of  prices  for  the 
several  fertilizing  ingredients  as  adopted  by  the  experiment 
stations  of  Connecticut  and  other  eastern  States : 

Schedule  of  Tbadb  Values  Adopted  bt  the  Station  fob  1888. 

OentB 
per  pound. 

Kitrogen  in  ammonia  salts ., 17^ 

Nitrogen  in  nitrates 16 

Organic  nitrogen  in  dried  and  fine  ground  fish,  meat,  blood, 

castor  pomace  and  cottonseed  meal 16^ 

Organic  nitrogen  in  fine-ground  bone  and  tankage 16^ 

Organic  nitrogen  in  fine  medium  bone  and  tankage 13 

Organic  nitrogen  in  medium  bone  and  tankage 10^ 

Organic  nitrogen  in  coarser  bone  and  tankage 8^ 

Organic  nitrogen  in  horn  shavings,  hair  and  coarse  fish  scrap . .  8 

Phosphorio  acid,  soluble  in  water 8 

Phosphoric  acid,  soluble  in  ammonium  citrate 8 

Phosphoric  acid  in  dry  ground  fish,  fine  bone  and  tankage 7 

Phosphorio  acid  in  fine  medium  bone  and  tankage 6 

Phosphorio  acid  in  medium  bone  and  tankage 5 
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Cents 
per  pound. 

Phosphoric  acid  in  coarser  bone  and  tankage 4 

Phosphoric  acid  in  fine-ground  rock  phosphate 2 

Potash  as  high-grade  sulphate,  and  in  forms  free  from  muriates 

(or  chlorides) ^ 

Potash  as  kainite 4^ 

Potash  as  muriate \ 4^ 

The  names  of  the  manufacturers,  also  the  name  and  address  of 
parties  sending  the  fertilizers  for  analysis,  are  given  in  the  first 
table.  In  the  second  table  are  given  the  analyses  for  the  several 
fertilizers. 

For  the  correctness  of  the  sampling  in  those  fertilizers  sent  to 
the  Station  for  analysis  we  can  not  vouch,  but  wherever  there  has 
been  any  apparent  failure  to  follow  the  instructions  furnished  by 
the  Station  the  fertilizers  were  not  analyzed. 


\6 

MAKDFACTURKTl. 

Address. 

Sent  for 
analysis  by 

AddzBss. 

2259 

Farmers'  Fertilizer  Co. . . 

Syracuse,  N.Y 

James  D.  Mather 

Maroenus,N.Y. 

2298 

Farmers*  Fertilizer  Co. . . 

Syracuse.  N.T 

George  G.French 

Mexico.  N.  Y. 

2994 

P.  White  &  Son 

Barren  Island.N.T. 
BaldwlnBTUle.N.T. 

T.W.PoweU 

Jacob  Amos 

Flushlns.  N.  Y. 

2296 

Amos&Tobln 

Baldw'sTlUe.N.Y. 

2808 

Hallook  ADnryre 

Mattituck.N.T.... 

G.E.Aldrlch.... 

Biverhead.  N.  Y. 

2804 

E.  Frank  Coe 

BurUnK  SUp,  N.  Y. 
Brooklyn.  N.Y 

G.KAldrlch.... 
G.E.Aldrloh.... 

Biyerhead.  N.  Y. 

2806 

Geors e  H.  Bandall 

Biy8rhead.N.Y. 

2806 

Lester  Bros 

Newark.  N.J 

G.KAldrlch.... 

Blyertiead,N.Y. 

2807 

Bowker  Fertilizer  Co 

New  York,  N.Y... . 

G.KAldrlch.... 

Blverhead.  N.  Y. 

280A 

George  W.  Miles 

Mllford.Oonn 

S.  B.  Fanning...  • 

Jamesport  N.  Y. 

2809 

Bead  A;  Co 

Hart  Lot.  N.Y 

Hart  Lot.  N.Y 

Station 

2810 

New  Process  Fertilizer  Co. 

Station 

2811 

New  Process  Fertilizer  Oo. 

Hart  Lot.  N.Y 

Station 

2820 

Bead  ft  Co 

Hart  Lot,  N.Y 

Hart  Lot,  N.Y 

Station 

2828 

New  Process  Fertilizer  Co. 

Station  

2880 

Bowker  Fertilizer  Co 

New  York.  N.Y... . 

Station 

2821 

Pacific  Guano  Oo 

New  York,  N.Y... . 

Station 

2449 

Steams  Fertilizer  Co 

New  York,  N.Y... . 

A.H.Tuthlll  .... 

JamesportN.Y. 

2460 

Orient  Guano  N.  F.  0.  Co. 

New  York,  N.Y... 

A.H.TuthlU.... 

JamesportN.Y. 

246f 

Bradley  ftOo 

Boston,  Mass 

A.H.TuthUl.... 

Jamesport  N.  Y. 

2462 

Steams  Fertilizer  Co 

New  York.  N.Y.... 

A.H.Tuthlll.... 

Jameeport,  N.  Y. 

2466 

Farmers'  Fertilizer  Co. . . . 

Syracuse.  N.Y 

Warren  Baker. . . 

Marcellus.  N.  Y. 
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PnogPHATEa 

No.  2322.  Sampled  from  a  lot  of  Thomas  Scoria  received  for 
trial  at  the  Station. 

No.  2314.  Sampled  from  a  lot  of  bone  black,  purchased  of  Mapes 
Formula  and  Peruvian  Guano  Oo.,  New  York. 

No.  2323.  Ground  South  Carolina  Bock,  from  Mapes  Formula 
and  Peruvian  Guano  Co.,  New  York. 

No.  2312.  Dissolved  South  Carolina  Bock,  from  Mapes  Formula 
and  Peruvian  Guano  Co.,  New  York. 

Number. 
S3»a        a3i4        aSiS        aiii 
Phosphoric  acid  : 

SolublePjOj 0.        14.94  11.67 

Reverted  PjOj 4.93      1.16  2.73 

Insoluble  PgOg 7.22      0.  2.38 

Total  PgOj 12.15    16.09    26.39    16.78 

A  sample  of  fertilizer  was  analyzed  for  Daniel  Batchelor,  of 
Utica,  the  history  of  which  is  not  known,  but  the  results  were  as 
follows : 

Per  cent. 

Nitrogen 8.06 

Phosphoric  acid  : 

Soluble  P, Ob 7 .  41 

Reverted  PgOj 6.90 

Insoluble  PjOj 80 

Total  P,Ob 14.11 

Potash  K,  0 1.66 

Wood  Ashxs. 

No.  228a  Sample  received  from  G.  H  Taylor,  Chatham,  N.  Y. 
Said  to  be  Canada  hard  wood  ashes.   * 

No.  2292.  Received  from  P.  H.  Giddings,  Baldwinsville,  N.  Y. 

No.  2434  A  sample  of  ashes  received  from  L.  M.  Smith,  Elmira, 
N.Y. 

No.  2473.  Ashes  from  acid  works  at  Binghamton,  N.  Y.  Sent 
by  J.  E.  Rogers. 

Number. 
a)d88      a)«Q»     S434     S473 

Phosphoric  acid  P3O5 74    1.48    1.48    1.40 

Potash  K,0 6.16    8.81    6.95    6.66 
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^  Sample  No.  2288  is  rather  low  in  potash  and  mnoh  below  the 
average  for  phosphoric  acid.  Nos.  2292  and  2434  are  very  good 
imleached  Canada  ashes. 

I  believe  it  plainly  the  duty  of  our  State  to  enact  a  fertilizer 
control  law  to  protect  the  farmers  against  imposition  on  the  part 
of  those  few  unscrapulous  dealers  who  now  and  then  put  upon 
the  markets  fertilizers  which  fall  below  the  guarantee.  The  cost 
of  the  enforcement  of  such  a  law  would  be  many  times  saved  to 
the  farmers.  It  woidd  drive  from  the  market  spurious  goods  and 
raise  the  standard  of  those  offered  for  sale.  Such  a  law  would 
revert  to  the  benefit  of  the  honest  manufacturers  and  would  receive 
their  cordial  support 

During  the  past  year,  in  the  case  of  two  manufacturers  at  least, 
their  fertilizers  have  been  found  considerably  below  what  they 
should  be,  but  one  of  them  offers  an  explanation  for  their  goods 
being  below  the  guarantee,  although  the  farmers  were  the  parties 
to  suffer  by  the  lack  of  proper  care.  How  extensive  the  sale  of 
inferior  goods  is  throughout  the  State  I  can  not  say,  as  only  a 
few  fertilizers  are  analyzed,  and  there  is  no  record  made  of  the 
sales  in  the  State.  One  sample  of  so-called  "  corn  fertilizer/'  sent 
by  parties  outside  of  the  State,  contained  neither  nitrogen,  phos- 
•  phoric  acid  nor  potash  in  any  appreciable  quantities.  Whether 
this  product  is  being  offered  for  sale  I  am  not  informed,  but  its 
worthlessness  as  a  fertilizer  is  at  once  apparent. 

We  have  beeh  repeatedly  asked  by  farmers  and  farmers*  clubs 
to  analyze  fertilizers  for  them  that  they  might  feel  sure  they  were 
not  being  defrauded,  they  offering  to  bear  the  necessary  expense 
of  analysis,  or,  if  we  could  not  do  the  work,  to  name  some  reliable 
chemist  who  would.  This  should  not  be,  for  the  State  can  do  this 
work  at  a  nominal  cosi  So  far  as  possible  we  have  complied  with 
the  request  without  charge  to  the  parties,  but  we  have  neither  the 
means,  laboratory  fsk^ilities  nor  force  for  meeting  this  ui^nt  and 
fast-growing  demand  on  the  part  of  the  farmers,  and  have  been 
obliged  to  refuse  many  of  their  requests,  as  precedence,  with  oup 
limited  quarters,  must  be  given  to  regular  Station  work. 
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Akoumt  jlsd  Analysis  of  Drainage  from  each  Lysdcbter 

FOR  1888. 

LTSIMBTER  No.  1— Sod. 


I 

a 


I 


PUfcTB  FBB  KZLLIOM. 


I 


I 


4 

1^ 


-a 

I 


January  .... 
Febraary  .. 

Maroh 

April 

ICay 

Jnne 

July. ....>.., 

AQsnst 

September . 
October...., 


0.776 

1.041 

1.481 

8.000 

3.790 

8.88 

0.09 

4.02 

3.78 

8.46 


0 

0 

0 

1.77 

0 

0 

0 

0 

1.63 

0 


0 
0 
0 
146 
0 
0 
0 
0 
1,740 
0 


0 
0 
0 

7.6 
0 
0 
0 
0 
10 
0 


183 


0 
0 
0 

38.10 
0 
0 
0 
0 
0 
0 


0 
0 
0 

98.383 
0 
0 
0 
0 
0 
0 


LYSIMETER  No.  3— Babb  Soil. 


January  ... 
Febraary . . 

Maroh 

April 

May 

Jane 

July 

Aufnifit 

September . 
October.... 


o.no 

0.166 

461 

.0680 

89.488 

1.041 

0 

0 

0 

0 

1.431 

0 

0 

0. 

0 

8.000 

1.16 

090 

.1488 

91.090 

8.790 

0 

0 

0 

0 

8.88 

.90 

800 

0 

88.384 

0.99 

0 

0 

0 

0 

4.03 

.93 

868 

.0461 

86.86 

3.78 

.666 

668 

10 

0 

78.461 

8.46 

1.06 

744 

6 

0 

69.39 

88.667 

0 

0 
01.389 

0 
88.384 

0 

86.4061 
78.461 
60.390 


LYSIMETER  No.  8  —  Oultivatbd  Soil. 


January  .. 
Febraary . 

Maroh 

April 

May 

June 


0.776 

0.163 

276 

4 

tr. 

tr. 

1.041 

0 

0 

0 

0 

0 

1.431 

0 

0 

0 

0 

0 

8.090 

0.610 

436 

6 

.1663 

61.360 

3.790 

0 

0 

0 

0 

0 

8.88 

1.16 

634 

6 

tr. 

83.016 

tr. 

0 
0 
61.6083 

0 
68.016 


40 
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Amount  and  Analysis  of  Drainage — (ConUnued). 

LTSIMETER  No.  s— Oultivatbd  Soil. 


1 

i 
i 

1 

Pabtb 

pkbHuxxon. 

6  • 

2 

1 

July 

0.99 

4.oa 
a.73 

3.46 

0 
.96 
.81 

1.67 

0 
682 
686 

662 

0 

i 
6 

i 

0 
.0876 
.1018 

tr. 

0 

49.16 
61.464 
84.02 

0 

AuffUBt 

49.2476 

September 

61.6658 

October 

34.0900 

Monthly  rainfall  and  drainage  in  tons  per  acre  from  each 
lysimeter,  with  the  loss  of  nitrogen  in  pounds  per  acre  for  1888. 


BainfaU. 

touB  per 

acre. 


DSAINAaB,  TOKS  FSB  Aosx. 


No.i, 
sod. 


No.  2, 
bare 
soil. 


No.S. 
cultiyat- 
edsoil 


Loss  OF  NlTBOOBN,  "POJJTHDB 
FBB  AOBB. 


No.l. 


Naa. 


No.  3. 


January . . 
February . 

March 

April 

May 

June 

July 

Auffust. . . . 
September 
October... 


87.86 
117.86 
162.01 
849.84 
316.88 
489.28 
112.08 
466.14 
809.08 
891.73 


0 

0 

0 
200.89 

0 

0 

0 

0 
178.22 

0 


17.66 

0 

0 
130.20 

0 
101.89 

0 
106.29 
62.83 
120.02 


17.82 
0 
0 

69.07 

0 

180.20 

0 
110.96 
91.70 
189.17 


0 

0 

0 

9.88 

0 

0 

0 

0 

0 

0 


1.26 

0 

0 
23.76 

0 
16.96 

0 
18.19 

9.86 
16.12 


tr. 

0 

0 

8.60 

0 

13.82 

0 
90.93 

9.46 
12.86 


On  the  first  of  each  month  samples  of  water  were  collected  from 
Castle  brook,  which  crosses  the  Station  farm,  and  also  from  the 
outlet  of  the  main  drain  from  the  experimental  plats.  The  solids, 
chlorine,  free  ammonia  and  nitrates  were  determined  in  these 
waters,  famishing  ns  some  indication  of  the  fertilizing  matters 
which  are  being  remoyed  from  the  soil. 
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Analysis  of  Drain  and  Bbook  Watkb. 


SAMPLE  taken  THEFIBST 
OP  EACH  MONTH. 


Pabtb  Pbb  Miujom. 


P&AIN  WATBB. 


d 


p 


BBOOK  WATKB. 


i 


I 


FebraaiT.  • 

Karch 

April 

Hv 

June 

July 

Aoffost.... 
September 
Oetober... 
KoTember. 


872 
316 
360 
878 
878 
402 
0 
0 
498 
802 


6 
12 
13 

6 

7.6 
12 

0 

0 
20 
12 


.0823 
.862 

tr 
tr 
tr 

.1883 

0 

0 
.868 
.0617 


0 
0 

tr 

40.790 

tr 

44.316 
0 
0 
0 

tr 


362 
288 
222 
270 
290 
836 
880 
280 
802 
310 


.0860 

tr 

.1192 
.0844 
,1821 
tr 
tr 

.0784 

.108 

.0682 


0 

0 

tr 
tr 

0 

tr 
0 
0 

0 
0 
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Report  of  Farm  Superintendent.* 


L 


The  time  of  the  farm  superintendent  has  been  largely  occupied 
in  permanent  improvements  of  the  water  supply,  also  on  drains 
and  water  pipes  on  the  Station  grounds,  feeding  experiments,  and 
in  superintending  the  labor  on  the  Station  farm.  Much  time  has 
also  been  devoted  to  the  new  bam. 

Some  improvements  on  the  farm  have  been  the  breaking  up  and 
cultivation  of  the  area  south  of  the  plats  lying  between  OasUe 
street  and  Castle  brook.  A  crop  of  com  has  been  taken  off  which 
will  make  a  fair  return  for  the  labor  expended  and. leave  the  land 
in  much  better  condition  than  before. 

A  new  waterway  has  been  constructed  across  the  farm  by 
cooperation  with  the  Van  Dusen  Nursery  Company.  This  gives 
them  a  natural  outlet  for  their  lowland  waters,  and  it  is  hoped  will, 
with  a  little  embankment  on  the  west  side  of  the  old  Preemption 
road,  prevent  the  unsightly  gullying  of  one  of  the  Station's  fields 
by  flood  water.  This  main  also  gives  an  outlet  for  the  drainage  of 
the  southwest  comer  of  the  farm.  There  are  about  800  feet  of  this 
main  ditch  laid  on  the  west  side  of  the  farm.  Its  eastern  terminus 
i&  in  the  open  ditch  and  run,  extending  to  Castle  brook,  south  of 
the  tenement-houses.  Eventually  it  should  all  be  laid  with  tile 
and  closed  up.  At  preswit,  however,  it  is  impracticable,  owing  to 
a  row  of  elm  trees,  the  roots  of  which  in  their  search  for  water 
would  soon  choke  up  the  tiles  and  render  them  useless.  A  small 
willow  patch  has  been  cleared  up  and  returned  to  cultivation. 

Soil  and  Eotation  op  Cbops. 
The  heavy  clay  soil  which  constitutes  the  main  part  of  the  farm 
is  capable  of  producing  fair  average  crops  under  favorable  con- 
ditions.   It  is  proposed  to  increase  the  fertility  by  a  rotation  of 
crops,  with  at  least  one  application  of  manure  from  the  stables 


♦  F.  E.  Emery. 
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(with  com  crop)  in  each  course.    This  may  be  supplemented  by  a 
top-dressing  or  application  of  commercial  fertilizers  to  one  or 
more  of  the  other  crops  as  may  be  deemed  expedient. 
The  coarse  of  rotation  started  is : 

1.  Com  on  turl 

2.  Forage,  consisting  of  com  and  sorghum  and  other  green  crops 
for  soiling  and  ensilage,  and  roots. 

3.  Grain  crop  with  seeding  for  grass. 

4.  Hay  for  two  years. 

The  accompanying  tabular  statement  of  crops  produced  and 
those  proposed  for  next  season  will  convey  a  clearer  idea  of  the 
rotation  than  a  written  description. 
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This  plan  provides  for  no  money  crop  to  be  sold  from  the  farm, 
but  is  adapted  to  make  a  more  finished  product  from  the  stable 
the  source  of  income.  This  seems  to  be  the  true  course  for  a . 
large  class  of  our  farmers.  A  point  which  may  be  graphically 
illustrated  by  a  diagram  *  showing  at  a  glance  a  comparison  of  the 
fertilizing  elements  (nitrogen,  phosphoric  acid  and  potash)  removed 
from  the  farm  in  one  ton  of  each  kind  of  produce  named.  The 
average  price  of  each  is  given  in  the  table,  with  the  value  of  the 
fertilizing  elements,  as  well  as  what  is  left  after  subtracting  fertil- 
izing value  removed.  The  remainder  represents  cost  of  seed, 
interest,  taxes,  labor,  and  last  of  all,  profits. 

*  Authorities  consulted  in  making  up  the  table  from  which  the  diagram 
was  constructed  were : 

Warrington's  Chemistry  of  the  Farm. 

Ladd :  N.  Y.  Agricultural  Experiment  Station  Reports  and  Bulletin 
14,  new  series. 

Koenig's  Food  Tables. 

Watt's  Chemical  Dictionary. 

Wolfs  Tables. 

Johnson's  How  Crops  Grow,  Eng.  ed. 

The  prices  at  which  the  fertilizing  elements  have  been  calculated  are : 

17  cents  per  pound  for  nitrogen. 
6       "        "         ••        phosphoric  acid. 
4.5    "         "         '•        potash.  • 
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It  will  be  seen  by  the  table  and  Diagram  1  that  the  amount  ol 
fertilizing  matter  in  one  ton  of  milk  is  a  little  less  than  in  either 
one  ton  of  wheat  straw  or  potatoes,  while  by  Diagram  2  and  the 
table  the  market  value  of  the  fertilizing  matter  in  milk  is  greater 
than  that  of  either  potatoes  or  wheat  straw.  This  is  due  to  the 
greater  amount  of  nitrogen,  the  most  costly  of  fertilizers,  and  of 
which  potatoes  contain  less  than  either  wheat  straw  or  milk 
Carrying  this  comparison  further,  and  assuming  20  bushels  of 
wheat  or  100  bushels  of  potatoes  to  be  the  product  of  one  acre, 
and  that  the  yield  of  grain  to  straw  is  as  100  to  112.6,  the  net 
income  (minus  value  of  seed)  from  one  acre  of  wheat  becomes 
$18.38,  while  that  of  one  acre  of  potatoes  is  $71.34.  Deduct  for  2 
bushels  seed  wheat  $3,  and  for  24  bushels  of  potatoes  $18,  and  the 
comparative  net  income  becomes  $15.38  and  $53.34,  respectively. 
Similar  comparisons  can  and  should  be  made  with  other  articles. 
If  these  prices  vary  much  from  those  of  any  particular  locality, 
it  will  only  be  necessary  to  add  to  or  subtract  from  the  net  income 
an  amount  equal  to  the  variation,  in  order  to  adapt  the  method 
and  settle  on  a  comparatively  profitable  crop. 

The  average  market  price,  with  two  exceptions,  wheat  straw  and 
milk,  is  the  mean  of  market  reports  taken  from  the  first  issue  of 
the  GultivatoT  and  Country  Oentleman  for  each  month  of  1888. 
Wheat  straw  was  only  quoted  a  few  times,  and  then  at  the  price 
given,  and  the  price  of  milk  was  fixed  at  1  cent  per  pound  or  2} 
cents  per  quart. 

In  the  refined  animal  product,  while  the  percentage  of  fertiliz- 
ing elements  lost  in  a  given  weight  sold  is  greater  than  in  an  equal 
weight  of  the  field  crops,  yet  this  animal  produce  contains  but  a 
small  percentage  of  the  fertilizing  value  of  the  coarser  crops  from 
which  it  was  derived.  The  greater  part  is  left  behind,  while  the 
ratio  of  net  income  has  increased  so  much  that  the  field  crop  can 
be  paid  for  and  used  as  animal  food,  leaving  a  handsome  margin 
for  profit,  where  the  bulkier  crop  could  not  repay  cost  of  handling 
in  shipment  to  consumers.  Such  articles  should  be  consumed  as 
near  the  spot  where  produced  as  possible,  because  of  the  small 
margin  above  the  fertilizing  value  received  for  them,  and  every 
farmer  shotdd  study  to  change  all  the  products  of  his  farm  and 
labor  from  the  coarse,  bulky  forms,  from  which  little  can  be  real- 
ized on  the  market,  to  a  fertilizing  material  and  a  more  finished 
product,  which  yields  a  better  return. 
41 
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Crops  of  1888. 

The  crops  produced  on  the  Station  farm  the  past  season  haye 
been  weighed  in  almost  all  cases  since  the  large  scales  were  set 
np.  Where  estimations  are  given  the  yield  is  calculated  from 
average  weights  taken  on  considerable  areas  of  crop.  For  instance, 
on  field  E  the  weights  on  the  2^  acres  of  experiment  plats  serve 
as  the  average  on  which  to  compute  the  yield  for  12.4  acres.  Two 
acres  on  the  plats  were  estimated  at  the  average  yield  of  1|  acre, 
which  was  weighed. 

Oats  and  roots  were  all  weighed,  but  oat  straw  was  computed 
from  the  average  of  pounds  of  straw  in  per  cent  of  total  crop  from 
the  experiment  with  oats.  Part  of  the  hay  was  drawn  in  before 
the  scales  were  set ;  hence  about  one-fourth  was  estimated  from 
other  weights.  Com  grown  for  silage  on  44  acres  is  computed  on 
1|  acre  cut*into  silo. 

All  the  figures  on  which  estimations  have  been  made  are  marked 
(Eat)  in  the  following  table  : 

Crops  Produced  in  1888. 


KIND. 


Hay 

Barley 

Barley  hay 

IBarley  oatsandpeas 

Straw  of  barley,  oats  and  peas . . . 

Oats 

Oat  straw 


Merchantable  corn  . 


Acres 
occupied. 


Soft  com. 


Btover 

ICaiae  fodder,  ffreen.  Sept  il . 

6<H*irim  fodder,  ffreen 

Maize  fodder 

Cwrrots 

Tomlps < 

Sufirar  beets 


83.67 
.516 
.60 
2.96 
2.96 
14.00 
14.00 

14.4 

14.4 

14.4 
4.4 
.38 
.416 


.80 


Amount  produced. 


70  tons 

16>^  bushels 

( Est )  inci  uded  abore  ...\ 

118  bushels 

(Est)3tons 

729  bushels 

(Est)l6tons 


(Est)  760*  bush.. 


(field. 


[  plats .... 
(field..... 

(Est)  4.824  lbB.{ 

(plats.... 


(Est)  64.683  Ibl.. 
(Est)  65.72  tons. 

6.618  lbs 

12.006  lbs 

196  bushels 

206  bushels 

430  bushels 


Yields 
per  acre. 


2  +  tons. 
30  bushelB. 

40  bushels. 

1  H-ton. 
62  bushelA. 
1+  ton. 
68.1  bushels. 
51.6  bushels. 

292.6  lbs. 
698.  lbs. 
4684.  lbs. 

12.66  tons. 
10  tons,  nearljl 
14.4  tons. 


i 

687.5  bushels. 


♦  Counting  the  full  crop  as  equal  to  the  portions  weighed  would  maki 
the  total  823  bushels,  but  in  consideration  of  poor  knolls  and  the  ridg 
along  the  bank  of  Castle  brook,  it  seems  safe  to  drop  the  estimate  to  tDl 
figure  given.    The  stover  is  reduced  proportionally. 


Digitized  by  LjOOQIC 


I 


New  York  Agbioultubal  Experiment  Station.  323 

This  table  includes  hay  from  the  orchard  and  2^  acres  of  com 
and  fodder  on  the  plats;  other  plat  crops,  apples  and  garden 
crops  are  not  included. 

The  corn  on  plats  and  main  cornfield  was  cut  and  shocked 
between  September  20  and  24.  A  small,  irregular  field  planted 
June.  6  was  left  until  October  and  was  cut  up  just  in  season  to 
escape  the  heavy  frost  of  the  10th.  This  corn  had  been  slightly 
frosted,  but  is  believed  to  have  gained  more  than  enough  in 
maturity  to  offset  the  slight  damage  to  stover  from  the  frosi 

The  only  dry  month  was  July,  and  the  drought  came  on  in 
season  to'  catch  the  potato  crop,  which  suffered  also  from  the 
depredations  of  the  Colorado  beetle  and  the  cucumber  flea 
beetle. 

The  late  summer  and  early  fall  was  so  cloudy  and  wet  that  late 
crops  were  slow  in  coming  to  maturity,  while  great  difficulty  was 
experienc€(d  in  securing  them  owing  to  the  dull  weather.  Of  all 
crops  the  hay  crop  was  most  favored ;  the  cool,  wet  weather  in 
spring  fostered  the  growth  of  grass,  while  the  dry  weather  later 
served  well  for  its  harvest  in  good  condition. 

FoRAQE  Crops. 
Zea  mays,  Indian  Com,  Maize. 

This  is  our  standard  forage  crop.  It  is  better  known  and  more 
widely  cultivated  than  any  other.  The  variety  grown  especially 
for  forage  this  year  on  the  farm  and  plats  is  known  as  the  B.  &  W., 
from  Burrell  &  Whitman,  of  Little  Falls,  N.  Y.,  who  have  introduced 
it  from  the  south,  where  the  seed  is  produced. 

The  method  of  planting  was  as  follows :  A  good  seed  bed  was 
prepared.  All  the  tubes  of  the  eight-tubed  Empire  State  Seed 
Drill  except  two  were  closed.  These  two  were  the  second  from 
each  end,  or  the  second  and  seventh  from  one  end.  The  drill  was 
then  set  to  sow  two  bushels  per  acre,  but  actually  delivered  con- 
siderable less,  about  twelve  quarts  from  the  two  tubes,  but  this 
was  rather  too  much  seed,  as  the  stalks  were  too  thick  for  all  to 
set  ears.  Most  of  that  on  the  plats  produced  ears  and  reached 
the  milk  stage  of  growtL  That  in  the  field  did  not  develop  so 
evenly,  and  comparatively  few  ears  were  in  the  milk  stage  when 
the  com  was  cut. 
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On  September  11,  the  date  of  filling  the  west  half  of  the  silo, 
the  area  cut  for  silage  yielded  at  the  rate  of  12f  tons  per  acre. 
The  rows  cut  were  alternate  by  twos  or  threes,  with  others  left  for 
filling  the  other  half  of  the  silo  later.  On  the  28th,  seventeen  days 
later,  the  other  alternate  rows  were  cut  and  yielded  at  the  rate  of 
12^  tons  per  acre.  If  the  weight  of  com  on  each  set  of  alternate 
rows  had  been  equal  on  the  earlier  date,  there  was  a  loss  of  300 
pounds  per  acre  in  the  seventeen  days. 

A  sample  from  each  set  of  alternate  rows  was  taken  at  the  time 
of  cutting  by  the  chemist,  Mr.  Ladd,  to  whom  the  reader  is  referred 
for  further  information  on  this  point. 

On  the  lower  A  plats  the  corn  was  11  to  13  feet  tall,  with  thick, 
juicy  stalks  and  very  leafy.  The  greater  part  of  this  crop  bore 
large  ears,  much  of  which  was  far  enough  towards  ripening  to 
begin  to  deni  These  plats  were  cut  October  9,  and  yielded  at 
the  rate  of  144  tons  per  acre. 

Silos  and  Silaqe. 

The  silos  were  filled  as  rapidly  as  possible  with  the  Improved 
Baldwin's  American  Feed  Cutter,  run  to  its  fullest  capacity,  so 
that  the  silos  were  filled  on  the  second  day.  The  plank  covering 
was  laid  on  without  weights. 

The  com  was  drawn  from  the  field  and  weighed  as  fast  as  cut 
This  was  done  to  determine  the  amount  of  fresh  com  required  per 
cubic  foot  of  silage  as  put  into  the  silo.  The  following  table  gives 
the  cubic  content  of  silos  14  feet  2^  inches  deep,  weight  of  com 
required  to  fill,  and  weight  per  cubic  foot : 


Cubic  feet 

Weight  com, 
poands. 

W't  fresh  corn 

per  oubio  foot. 

pounds. 

Weet  half,  filled  September  ii-ia 

794 
771 

20,662 
19,786 

96.f 

East  half,  filled  Seotember  28-20 

9B.7 

• rr : — ■ 

The  last  filled  silo  contained  a  bag  of  sorghum,  the  weight  of 
which  was  added  into  above. 

In  filling  the  silo  one  man  was  kept  constantly  employed  level- 
ing and  treading.  As  above  stated  there  were  no  weights  save 
the  loose  plank  cover.    On  the  fifteenth,  after  the  silo  had  been 
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filled  2^  days,  its  contents  had  settled  together  33  inches  ;  sonow, 
provided  not  over  40  pounds  of  water  had  evaporated,  the  silage 
shonld  weigh  32  pounds  per  cubic  foot  The  weather  in  the 
meantime  was  mild,  the  mean  temperature  for  each  day  having 
been:  11th,  65.1^  F.;  12th,  67.8<^  F.;  13th,  53.8°  F.;  14th,  57.6^  F.; 
mean  for  four  days,  61.1°  F. 

On  the  17th  the  silo  had  settled  40  inches.  The  settling  had 
practically  ceased  the  first  week,  as  on  October  5  the  total 
was  45  inches,  while  the  later  filled  silo  had  only  settled  27 
inches  on  that  date.  By  the  9th  it  had  only  settled  32  inches, 
when  it  was  refilled  with  sorghum.  This  difiference  of  compact- 
ing together  between  the  two  halves  of  the  same  silo  must  be  due 
to  the  low  temperature  which  prevailed  at  the  time  of  and  imme- 
diately following  the  filling  of  the  second  'half  of  the  silo,  pre- 
venting the  proper  amount  of  fermentation  from  taking  place. 
The  mean  temperature  for  this  period  to  October  9  was  : 

September  28 45.7*^P. 

September  29 42.6 

September  30 43.6 

October         1 48.3 

October         2 40. 

October         3 37.2 

October         4. 43.4 

October         5 53.1 

October         6 46.5 

October         7 46.2 

October         8 '. ....  42.4 

489.0 
Mean  temperature 44 .  5^  F. 


The  temperature  of  the  silage  must  be  very  near  the  mean 
temperature  of  the  days  on  which  it  was  handled  and  the  latter 
long  period  was  required  to  heat  the  silage  up  to  a  point  at  which 
the  change  was  equal  to  what  had  been  reached  in  little  more  than 
two  days  in  the  first  filled  silo. 

Difference  of  mean  temperature  of  the  two  periods 16 . 6®  F. 

Difference  of  mean  temperature  of  first  two  days. 22.3^ 
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That  is,  two  days  after  filling  at  the  higher  temperature 
produced  the  same  amoimt  of  settling  as  nine  days  at  the  lower 
temperature.  This  shows  something  of  the  influence  of  tempera- 
ture in  hastening  or  retarding  the  changes  which  take  place  in  the 
silo. 

Out-door  Silos. 

In  1887  the  first  out~door  silo  in  this  country  was  made  here  at 
the  instance  of  Mr.  James  Wood,  of  Mi  Kisco,  N.  Y.,  who  also 
furnished  a  set  of  the  levers  such  as  are  used  in  England  for  com- 
pressing the  same.  An  account  of  that  first  silo  was  published  in 
the  Station  Beport  for  1887,  page  73.  A  further  account  of  it  is 
also  contained  in  the  following  statement  to  Mr.  Wood  after  the 
silo  was  examined  and  completely  removed  : 

"  The  ensilage  stacked  in  the  open  air  in  the  summer  of  1887 
was  first  opened  by  Mr.  Plumb,  September  30,  and  its  condition  at 
that  time  is  fully  described  in  the  Sixth  Annual  Report^ 
pp  73-75. 

"  February  7  an  examination  of  the  remaining  portion  of  the 
stack  was  made.  The  dimensions  at  this  time  being  (to  the  cut  por- 
tion) 14  X  8.5  feet  by  2.5  in  depth.  The  first  foot  at  the  top  and 
about  seven  inches  at  the  bottom  was  badly  decayed,  much  of  it 
being  rotten,  while  the  inner  portion  was  in  a  condition  to  be 
eaten  by  the  animals,  although  more  or  less  moldy  in  places. 
The  temperature  of  the  interior  of  the  stack  was  108°  F.  The 
experiment  can  not  be  said  to  have  been  a  success,  but  being 
opened  as  it* was  in  the  fall  and  left  without  further  compression, 
together  with  the  small  size  of  the  stack,  were  all  against  success. 
I  have  seen  ensilage  fed  from  ordinary  silos  in  worse  condition 
than  was  the  interior  of  this  stack,  and  had  it  been  of  two  or  three 
times  the  height  of  this  one  and  put  up  in  better  condition  (for. 
as  stated  by  Mr.  Plumb,  the  timbers  proved  to  be  too  light  to 
admit  of  proper  compression)  I  have  no  doubt  but  what  the 
experiment  would  have  been  a  success. 

"  The  apparatus  for  building  an  open  air  silo  was  received  too 
late  in  the  summer  to  permit  of  planting  out  special  crops  for  the 
experiment,  and  only  such  forage  crops  as  were  available  could 
be  utilized  for  the  purpose  of  putting  up  the  silo.    As  stated  in 
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the  report  of  the  First  Assistant,  the  size  of  the  silo  was  much 
smaller  than  desirable,  and  the  opening  of  it  in  the  fall  for  exam- 
ination reduced  the  size  and  gave  greater  exposure  to  the  remain- 
ing portion,  which  was  opened  in  February,  with  results  as 
preyiouslj  stated.  Had  the  amount  of  material  for  building  the 
silo  been  sufficiently  large  so  that  its  depth  coidd  have  been 
much  increased,  I  think  there  is  little  doubt  but  that  a  much 
larger  proportion  of  the  silage  would  have  come  out  in  good 
condition  for  feeding. 

"  The  percentage  loss  from  decay  would  necessarily  be  larger 
than  in  a  well-filled  silo,  but  had  at  least  double  the  quantity  of 
straw  been  used  at  the  bottom,  and  the  top  covered  to  a  depth 
of  one  foot,  I  think  the  loss  would  tmdoubtedly  have  been  much 
less. 

"  The  question  of  open  air  silos  is  of  so  much  importance  that 
it  would  seem  desirable  to  repeat  the  experiment  another  season 
on  a  laiger  scale  and  under  more  favorable  conditions  before  pro- 
nouncing upon  its  feasibility  as  a  method  of  storing  forage  crops. 
A  drcolar  stack  would  seem  a  more  economical  method  for  build- 
ing an  out-door  silo,  as  less  surface  woidd  be  exposed,  and  I 
think  the  compression  could  be  applied  just  as  well  as  with  a 
square  one." 

In  the  early  part  of  September,  1888,  a  foundation  for  another 
out-door  silo  was  made  on  nearly  level  ground  by  spiking  together 
three  sets  of  three  2-inch  plank  which  were  14  feet  long  and  10 
inches  wide.  These  were  laid  up  edgewise,  to  take  advantage  of 
the  increased  strength  of  an  edgewise  strain  in  pressing  the  silo, 
and  they  were  placed  about  3. J  feet  apart  on  low  broad  blocks  to 
raise  the  edges  a  few  inches  above  the  ground.  These  three 
improvised  timbers  were  then  covered  with  pieces  of  board,  plank, 
slabs  and  small  joists,  altogether  making  a  bottom  10  feet  square. 
Joists  4x4  inches  square  and  14  feet  long  were  raised  at  the 
comers  perpendicular  to  the  bottom  and  stayed  for  guides  in 
building  the  stack. 

September  14, 16681  pounds  of  corn  was  put  on  the  foundation. 
This  built  up  the  stack  9^  feet  high. 

In  building  the  stack  four  boards  were  placed  within  the  joists 
and  when  the  filling  had  reached  to  the  top  edges  they  were  raised 
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their  width.  The  green  com  stalks  were  drawn  fresh  from  the 
field,  weighed,  and  piled  on  the  staek  with  the  buts  all  brpught 
out  to  the  board  guides.  In  laying  on  the  stalks  great  care  was 
taken  to  keep  the  top  level.  This  was  accomplished  by  patting  in 
thin  layers  and  placing  the  buts  of  tljie  second  layer  over  the  bent-in 
tops  of  the  first,  with  the  next  two  layers  put  on  in  the  same 
way  at  right  angles  to  the  firsi  These  four  layers  would  fill  about 
the  width  of  the  boards. 

On  the  15th,  6,518  pounds  of  sorghum  was  put  on.  The  sorg- 
hum was  three  feet  deep  but  raised  the  pile  to  only  10|  feet. 
Then  9,406  pounds  of  corn  were  put  on  the  last  thing  at  night 
(Saturday),  which  raised  the  stack  nearly  to  the  top  of .  the  joists. 

The  corn  was  9  to  12  feet  tall  and  most  of  it  bore  pretty  well 
developed  ears.  This  fact  probably  made  the  stack  more  solid  in 
the  middle,  hence  a  little  crowning,  and  combined  with  the  slippery 
character  of  the  sorghum  plants  caused  the  top  to  slide  oflf  before 
the  weighting  could  be  done  the  following  Monday  morning. 

This  could  not  be  properly  replaced  without  removing  the  whole 
stack,  so  a  new  foundation  was  laid  exactly  like  the  first  and  the 
com  and  sorghum  which  slid  from  No.  1,  was  put  on  it  in  the  same 
way  as  given  for  building  No.  1.  Enough  more  com  was  put  on 
No.  2  from  the  field  to  make  the  whole  somewhat  more  than  ten 
feet  high. 

Eight  or  ten  inches  of  straw  was  strewn  over  the  top  and  partly 
covered  with  plank  laid  at  right  angles  to  the  improvised  timbers 
in  the  bottom.  Three  other  timbers,  each  made  in  the  same  way 
of  plank  as  those  at  the  bottom,  were  then  laid  across  the  top  and 
so  braced  that  they  would  not  tip  down  when  applying  pressure, 
and  pressure  applied  by  means  of  chains  and  the  levers. 

A  roof  with  about  30  degrees  pitch  was  then  attached  to  the 
timber  by  which  the  pressure  was  applied  so  its  weight  was  added 
to  the  pressure  obtained  from  the  levers. 

Silo  No.  1  was  simply  covered  with  about  two  feet  of  straw  and 
a  board  roof  laid  on  without  further  pressure. 

At  the  the  time  silo  No.  2,  was  being  built  up  from  the  material 
which  had  begun  to  heat  up  in  No.  1,  the  temperature  was  taken  in 
many  places  showing  that  the  highest  degree  reached  and  indicated 
by  the  thermometer  at  the  time  was  134^  F.     Exposure  to  the 
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air  and  consequent  cooling  after  heating  up  bo  much  was  con- 
sidered against  the  good  keeping  of  the  silage. 

The  silos  remained  undisturbed  until  January  16,  17,  18,  1889, 
when  they  were  opened  and  contents  weighed. 

In  No.  1,  left  unweighted  with  an  average  depth  of  6  feet,  there 
▼as  found  an  average  depth  of  about  4  feet,  and  a  body  of 
sound  fresh  green  silage  6  feet  square  by  2  feet  deep.  A  little 
more  was  fit  to  use  but  this  portion  was  prime  silage. 

In  No.  2,  the  silage  was  decayed  nearly  two  feet  on  the  sides, 
but  of  that  portion  the  outer  8  inches  was  cured  and  dry  as 
fodder.  Nearly  1  i"tich  was  discolored  on  the  bottom.  The  top 
was  good  up  to  the  straw.  The  condition  of  silage  taken  verti- 
cally from  the  bottom  was  as  follows : 

20  inches  of  bottom  fresh  green  silage. 

15  inches  sorghum  brown  yet  feedable. 

20  inches  corn  above  sorghum  brown  yet  may  be  feedable. 

13  inches  com  at  top  somewhat  brown  yet  feedable. 

Thei:e  was  no  part  of  the  stack  which  could  be  called  unfit  to 
feed  except  the  outside,  though  the  browned  portions  had  been 
greatly  damaged  by  the  handling  and  exposure  after  the  develop- 
ment of  heat  in  the  rehandled  mass.  The  damage  outside  calcu- 
lated at  1|  feet  amounts  to  about  fifty  per  cent  of  the  whole, 
while  fifty  per  cent  is  left  in  a  succulent  condition  nearly  as 
acceptable  to  stock  as  green  corn. 

It  is  unfortunate  that  this  silage  had  to  be  handled  after  once 
being  put  up,  otherwise  it  would  undoubtedly  have  been  as  good 
as  the  bottom  20  inches.  A  sample  of  this  portion  was  sent 
Mr.  Wood,  who  pronounced  it  "  as  good  ensilage  as  I  ever  saw  — 
nothing  could  well  be  better." 

Tested  in  several  places  while  being  removed,  the  highest 
temperature  noted  on  the  thermometer  when  thrust  into  the  side 
of  the  freshly  cut  down  portion  was  112°  F.  near  the  middle  of 
the  mass.  Temperature  of  other  parts  ranged  from  100^  to 
110^  F. 

A  section  near  the  bottom  was  cut  out,  weighed  and  found  to 
l>e  36.4  pounds  per  cubic  fooi 

This  can  not  be  called  a  really  fair  trial  because  of  the  accident 
^to  the  first  stack,  yet  it  demonstrates  what  can  be  done  in  preserv- 
4S 
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ing  green  fodder  without  the  expense  of  building  a  silo.  There 
are  only  two  serious  objections  to  the  outdoor  silo :  First,  the 
large  proportion  of  loss,  and  second  the  inclemencj  of  our  climate 
at  the  time  the  silage  is  required  to  be  fed. 

The  first  resolves  itself  into  whether  the  loss  is  greater  than  the 
annual  interest,  expense  and  losses  on  an  ordinary  silo,  or  whether 
this  loss  is  greater,  taking  into  consideration  the  greater  vcdue  of 
the  succulent  silage,  than  by  field  curing.  The  expense  and 
storage  is  much  less  than  in  field  curing,  while  the  weight  of 
preserved  forage  will  be  somewhat  greater  than  of  the  field 
cured. 

One  other  item  to  cheapen  the  outdoor  silo  is  the  fact  that  the 
weighting  is  unnecessary.  Our  first  stack  the  past  season  was 
without  pressure  other  than  its  own  weight  and  the  top  which 
slipped  off^  yet  the  silage  preserved  was  quite  equal  in  quality  to 
that  of  the  original  stack. 

A  trial  has  been  made  by  Mr.  E.  F.  Bowditch,  Millwood  Farm, 
Framingham,  Mass.,  in  which  he  simply  stacked  the  com  in  the 
field  during  a  rain  storm.  A  trench  was  dug  around  the  stack 
and  the  removed  earth  thrown  on  the  top.  This  stack  was 
reduced  considerable  in  height,  but  yielded  enough  silage  of  good 
quality  to  be  favorably  reported.* 

The  climatic  objection  is  more  of  a  drawback.  The  silage 
should  be  disturbed  only  as  fast  as  needed  for  feeding,  since  it 
changes  quite  rapidly  after  being  removed,  and  it  can  scarcely  be 
kept  from  freezing  if  fed  from  the  outdoor  stack  every  day ;  though 
a  rough  shelter  for  the  side  from  which  the  silage  is  being  taken 
will  serve  toward  overcoming  this  objection.  This  seem^  to  be 
the  most  economic  form  of  preserving  silage  where  mild  weather 
prevails  during  the  feeding  period,  while  further  trials  may  prove 
it  to  be  so  for  colder  climates,  especially  for  corn  preserved  whole 
and  for  other  plants  which  require  less  cutting,  as  the  grasses, 
clovers,  and  other  forage  plants  of  like  physical  character.  Also, 
when  and  where  it  becomes  an  object  to  keep  over  a  stock  oi 
green  food  for  spring  and  summer  use.  This  can  well  be  a  sub* 
ject  of  thought  and  foresight  by  every  thrifty  farming  community« 


*  American  Outtivator,  Vol.  LI,  No.  4, 1889. 
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The  outdoor  silo  stack  can  be  built  up  at  any  convenient  point 
for  spring  and  summer  feeding  to  take  the  place  of  the  variety  ol 
soiling  crops  which  require  so  much  forethought  and  labor  in  the 
busiest  season  of  the  year.  This  storing  of  food  in  a  cheap  form 
can  become  one  of  the  greatest  safeguards  against  droughts  and 
failure  of  crops. 

Sorghum  (Saccharatum). 

The  crop  reported  above  with  the  farm  crops  grew  on  a  poor 
knoll  where  we  were  unable  to  secure  more  than  two-thirds  of  a 
fair  stand  of  plants,  and  that  was  so  late  getting  a  start  to  grow 
that  the  amount  of  crop  produced  was  a  surprise.  This  crop 
would  undoubtedly  have  been  doubled  or  trebled  with  favorable 
weather.  On  the  plats,  a  trial  of  Link's  Hybrid,  Early  Amber  and 
Early  Orange  sorghum  proved  the  Early  Amber  to  be  preferable 
here  for  a  forage  crop,  owing  to  the  others  being  later.  Part  of  the 
crop  in  this  trial  was  checked  in  growth  for  a  long  time,  but,  by 
frequent  hoeing  during  the  dry  weather,  it  started  to  grow  again 
earlier  than  in  the  large  field,  and  from  part  of  the  6  plats  the 
yield  was,  when  cut  for  the  silo,  at  the  rate  of  22.9  tons  per 
acre. 

One-half  of  the  old  silo  will  be  filled  with  this  crop  another 
season,  if  the  small  amount  now  in  silo  comes  out  well,  and  a  good 
crop  can  be  grown  for  the  purpose. 

AuPALPA,  OR  Lucerne  (Medicago  Sativa). 

This  valuable  forage  plant  has  been  cultivated  on  the  Station 
plats  since  1882  and  reported  upon  favorably,  hesitatingly  at  first, 
but  with  more  confidence  as  its  tenacity  of  life  and  heavy  crops 
produced  carried  the  conviction  that  it  is  one  of  the  profitable 
forage  crops  for  New  York.  Writers  cling  to  the  recqmmendation 
of  sandy  soil  for  alfalfa,  but  here  on  stiflf  clay  it  has  thrived  since 
1882  on  the  original  seeding.  Later  seedings  have  yielded  well, 
and  to  all  appearances  it  is  perfectly  hardy  when  well  established. 
It  is  a  little  difficult  to  get  a  perfect  "  stand,"  and  makes  a  slow 
growth  the  first  year.  Hence,  weeds  are  apt  to  choke  it ;  but  il 
past  its  first  season,  dairymen  can  depend  6n  a  fair  clover  crop 
from  it  for  several  years  in  succession. 
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The  two  original  plats  of  100  square  feet  and  the  2-35  acre  on 
A  gore  have  yielded  as  follows  the  past  season : 


June  16.  yield  at  rate  of 

July  18,  yield  at  rate  of 

September  24.  yield  at  rate  of 


West  100  sq. 
feet,  lbs. 


19.884 
6.761 
6,009 


31.144 


£a8t  100  sq. 

feet  lbs. 


18.613 
6.M7 
6.009 


28,749 


A  ffore. 
lbs.  per  acre. 


Oreen.  12,9N 
Dry.  8,789 
Dry.        8,011 


Besides  these  plats,  the  cherry  orchard  and  a  strip  in  field  D 
have  been  cut  three  times  and  yielded  considerable  amounts  of 
green  forage  and  hay. 

The  second  cutting  on  the  cherry  orchard  amounted  to  1,584 
pounds  of  hay  ou  .97  acre.  Late  the  past  season  these  plats  were 
top-dressed,  and  it  is  proposed  to  give  them  another  dressing  in 
spring.  This  should  stimulate  them  to  better  results  than  have 
hitherto  been  attained  w.ithout  manuring. 

Prickly  Comfrey  (Symphytum  asperrimum). 
The  plat  set  and  reported  upon  last  season  *  was  top-dressed 
and  cultivated  early  in  the  spring,  and  after  each  cutting  except 
the  lasi  It  has  continued  to  yield  well  and  has  been  supple- 
mented by  a  new  setting  of  1-10  acre.  Plat  B  1  was  planted  April 
26  from  cuttings  purchased  of  Dr.  Foster,  Clifton  Springs,  New 
York.  The  rows  in  the  new  setting  are  3  1-3  feet  apart,  with  the 
roots  set  18  inches  apart  in  the  row.  This  plat  has  been  top- 
dressed  once,  and  cultivated  frequently  during  the  season.  The 
plants  showed  quite  a  tendency  to  blossom,  but  were  not  cut  back 
until  July  11,  the  date  of  second  cutting  on  the  older  plantation, 
when  it  wa^  cut  as  close  to  the  ground  as  could  be  conveniently 
done  with  a  grass  knife.  Below  are  dates  of  cutting  on  both  plats, 
and  the  rate  of  the  harvest  weight  per  acre,  except  for  the  first 
cutting  on  A,  the  memorandum  of  which  was  lost 

A  14.  upper.  B  i.  upper  and  lower. 

June  5 Wt  lost 

July  11 8,052  1b8.  i,^       q^a  lu       •    j 

•^  i  1-2       940  lbs.  air  dry. 

September  19 '. . .  13,486  lbs.  11,105  lbs.  green. 

*  Station  Report  1887,  page  72. 
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At  the  second  cutting  of  the  A  plats,  seyeral  plants  i^ere  left 
standing  to  ripen  seed.  Although  the  plants  blossomed  freely  and 
continuously,  comparatively  few  seeds  were  saved.  The  ovary 
early  separates  into  four  distinct 'lobes,  one  to  three  of  which  often 
prove  abortive.  The  fruit  is  a  nutlet  which  easily  separates  from 
the  receptacle,  henoe  the  tendency  to  shatter  will  render  any 
attempt  at  propagation  from  seed  unprofitable. 

Trials  this  season  in  both  directions  indicate  that  the  plant*is 
of  no  value  for  hay  .or  ensili^e.  Its  value  as  an  agricultural  plant 
ia  therefore  confined  to  the  soiling  system.  It  appears  to  be  a 
valuable  addition  to  our  list  of  soiling  crops.  The  Station  cows 
have  eaten  heartily  of  it  whenever  offered  to  them,  and  they  have 
consumed  the  entire  crop,  except  the  portions  which  were  used 
in  trials  for  hay  and  ensilage. 

Grasses  on.  Small  Plats,  1888. 
Brief  notes  on  the  appearance  and  condition  of  those  grasses 
and  clovers  which,  previously  grown,  survived  the  winter : 
Agropyrum  glaucum.    Ag-ro-py'-rum  glau'-cum.     (Blue  Stem.) 

Only  a  few  stems  left  on  plai 
Agropyrum  repens.  Ag-ro-py'-rum  re'-pens.  (Couch,  Quake,  Quick, 
Quack,  Witch,  Wheat,  Twitch,  Quitch,  Tommy,  Dog,  Chandler, 
and  Squitch  Grass.) 
Flourishes  as  a  weed.     No  plat  devoted  to  it. 
Agrostis  canina.    A-gros'-tis  ca-ni'-na.     (Brown  Bent,  Dog's  Bent, 
Mountain  Bed  Top.) 
Some  bare  spots ;  also  bare  at  one  end ;  turf  fair. 
•Agrostis  stolonifera.    A-gros'-tis  sto'-lon-if'-er-a. 

Fairly  turfed. 
Agrostis  vulgaris.    A-gros'-tis  vul-ga'-ris.     (Bed  Top,  Herd's  G.  in 
Penn.,  Fine-top,  Burden's,  Bent,  Bhode  Island  Beni) 
Grass  enough  on  .three  plats  to  turf  one  welL 
Alopecurus  agrestis.    Al-o-pe-cu'-rus  a-gres'-tis. 

Plat  half  covered  with  small  stool. 
Alopecurus  pratenis.  Al-o-pe-cu'-rus  pra-ten'-sis.  (Meadow FoxtaiL) 

Strong,  vigorous  turf  in  rows. 
Anthoxanthum  odoratum.  An-thox-an'-thum  o-do-ra'-tum.   (Sweet 
Vernal,  Sweet  Scented  Vernal.) 
Small  size  and  in  stools.    Plat  mostly  covered  with  oat  grass, 
which  has  spread  by  seed. 
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Arrhenatherum    ayenacenixL    Ar-rhen-a-the'-ram  a-yen-a'-oe-QHL 
(Evergreen,  Tall  Oat,  Meadow  Oat  G.) 

Stooled  and  nearly  half  bare. 
Avena  elatior.    A-ve'-na  e-la'-ti-6r.     (Tall  Meadow  Oat  Orass.) 

In  rows,  tufted  and  vigorous. 
Bouteloua  oligostachia.   Bou-te-lou'-a  ol-i-gos-taoh'-ya.  (Mesquite 
or  BuflMo  G.) 

Bather  thin  turf. 
Bromus  pratensis.     Bro'-mus  pra-ten'-sia 

Plat  three-fourths  covered  with  small  stools. 
Oalamagrostis.    (See  Deyeuzia.) 
Daotylis  glomerata.    Dao'-tyl-is  glom-er-a'-ta.    (Orchard  Gra8&) 

In  rows  thick  and  vigorous. 
Deschampsia  csBspitosa.     Des-champ'-si-a  csds-pi-to'-sa.      (Hair 
Grass.) 

In  rows  thick  and  vigorous. 
Deyeuxia  sp  ?    De-yeux'-i-a.     (Mountain  Blue  Joint) 

Plat  one-fourth  covered  with  stools. 
Pestuca.     Several  species  and  many  varieties  of  this  very  variable 

grass. 
Pestuca  elatior.    Pes-tu'-ca  e-la'-tiK)r.     (Tall  Pescue.) 

Turf  poor  and  mixed. 
Pestuca  ovina.    Pes-tu'-ca  o-vi'-na.     (Sheeps'  Pescue.) 

Turf  good,  but  with  mixture. 
Pestuca  ovina,  var.  duriuscula.    Du-ri-us-cu'-la.     (Hard  Pesoue.) 

Turf  fair,  but  rather  thin.     Stooled. 
Pestuca  ovina,  var.  rubra.    Bu'-bra.    (Bed  Pescue.) 

Turf  stooled  but  quite  vigorous. 
Pestuca  ovina,  var.  heterophylla.     Het-e-ro-phyl'-la. 

Pine  tufted  turl 
Pestuca  pratensis.    Pra-ten'-sis. 
Lolium  Paceyii    Lo-li-um  Pa-cey-iL     (Pacey's  Rye  Grass.) 

Partly  winter-killed ;  stools  of  other  grasses  mixed  in. 
Lolium  perenne.    Lo'-li-um  pe-ren'-ne.  (Bye  G,  Italian  Bye  6.) 

Medium  turf,  not  up  to  average. 
Phalaris  arundinacea.  Phal^'-ris  a-run-di-na'-ce-a.   (Beed  Oanarj, 
Bibbon.) 

Good  strong  growth. 
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Phleum  alpinnm.     Phle'-nm  al-pi'-num.     (Mountain  Timothy.) 

Stooled;  plat  nearly  bare  on  one  side;  turf  fair;  a  few  days 
earlier  than  common  Timothy. 
Phleum  pratensis.    Phle'-um  pra-ten'-sis.     (Common  Timothy.) 

Much  better  turf  than  Mountain  Timothy. 
Poa  aquatica.     Po'-a  a-quat'-i-ca.     (Water  Meadow  Grass.) 

Part  of  plat  bare ;  stems  rise  through  soil  without  much  turl 
Poa  nemoralis.    Po'-a  nem-o-ra'-lis.     (Wood  Meadow  Grass.) 

^  Two-thirds  of  plat  in  stools ;  remainder  bare. 
Poa  pratensis.     Po'-a  pra-ten'-sis.     (June  G.,  Kentucky  Blue  G.) 

Good  thick  turf  on  whole  plai 
Poa  trivialis.    Po'-a  triv-i-a'-lis.     (Bough  Stalked  Meadow  G.) 

Cultivated  in  rows  which  are  strong  turf. 
Stipa  spartea.     Sti'-pa  spar'-te-a.     (Porcupine  Grass.) 

In  stools  as  though  set  in  hills.     Apparently  some  new  plants 
springing  from  seed. 
Triticum.     (See  Agropyrum.) 
.     (Bennett's  Native  Wild  Eye  Grass.) 

Turf  fair. 

(Fort  Bellingham  Grass.) 


Very  good  turf.    Near  borders  best  of  plats. 

Clovers. 

Meliotus  alba.     Mel-i-o'-tus  al'-ba.     (Bokhara  Clover.) 

Abundant  new  growth  and  much  old  straw ;  a  small  portion 
of  plat  infested  with  sorreL 

Medicago  sativa.    Med-i-ca'-go  sa-ti'-va.     (Alfalfa  or  Lucerne.) 
Plants  in  rows,  but  numerous  and  healthy. 

Trifolium  repens.    Tri-fo'-li-um  re'-pens.     (White  Clover.) 
Ghround  well  covered  with  vines. 

Additional  Orasses  Orawn  in  1888. 

Soi^hum  halapense.    Sor-ghum  hal-a-pense.     (Johnson  Grass.) 
Bromus  secaUnus.    Bro'-mus  se-cal'-i-nus.     (Chess,  Cheat) 
Panicum  proliferum.    Pan'-i-cum  pro-lif '-e-rum.     (Crab  Grass.) 
Bromus  SchraderiL    Schra-der-ii.     (Schrader's  Brome  Grass.) 
From  scattered  seed  of  last  year's  growth  left  on  plat  and 
raked  in. 
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Oynosurus  cristatus?    Cyn-o-Bu-rus  cris-taVtus.     (Crested  Dog's- 
tail  Grass.) 
.    Not  determined.     (Bennett's  Native   Wild 

Rye  Grass.) 

Festuca  pratensis  ?    (Fort  Bellingham  Grass.) 


Several  varieties  of  millet  and  Hungarian  grass  were  grown 

tmder  the  names  of  Setaria  Italica,  Panicum  Italicum,  Setaria 

Q^rmanica,  Panicum  Germanicum,  Pearl  Millet,  German  Millet, 

Hungarian  Grass,  etc.     These  names  have  become  so  mixed  as  to 

be  quite  indefinite. 

Additional  Clovers. 

Onobrychis  sativa.  On-o-bry-chis  sa-ti-va.    (Sainfoin,  or  English 
Cow  Grass.) 
Medicago  maculata.     Med-i-ca'-go  mac-u-la'-ta.     (Burr  Clover.) 
Trifolium  incamatum.   Tri-fo'-li-um  in-car-na-tum.    (Crimson  Tre- 
foil or  Scarlet  Italian.) 
T.  hybridum.     Hy-brid-um.     (Alsike  Clover.) 
T.  pratensis.    Pra-ten'-sis.  (Common  Red  Clover,  Peavine  Clover.) 
T.  medium.     Me'-di-um.     (Medium  Red  Clovgr.) 

Some  of  the  above  grasses  are  so  well  known  and  generally  cul- 
tivated as  to  require  no  recommendation  from  any  source  to  the 
practical  stockman.  There  are  several  which  in  earliness  and 
other  good  qualities  seem  well  fitted  to  rank  with  the  favorite 
Timothy.  The  best  of  these  for  hay  are  Fescuta  elatior  and  pra- 
tensis, Dactylis  glomerata  and  Avena  elatior.  For  early  hay, 
where  the  stubble  is  to  be  grazed,  there  seems  to  be  no  grass 
which  can  equal  Poa  pratensis,  and  Alopecurus  pratensis  is  well 
fitted  to  take  a  place  in  the  good  pasture  grasses. 

June  Grass  (Poa  pratensis)  has  come  into  disrepute  in  most 
sections  of  the  Northern  States  as  a  field  or  pasture  grass.  This  is 
chiefly  due  to  its  early  ripening,  after  which  there  is  only  a  small  crop 
of  wiry  hay.  Cattle  will  wander  over  it  when  ripe,  standing  15  to  24 
inches  high,  searching  for  something  to  eai  When  cut  at  an  early 
stage  of  growth,  soon  after  the  panicle  is  grown  or  when  in  blos- 
som, or  if  fed  ofif  close  at  that  time  its  leaves  will  go  on  growing 
from  the  base  all  the  season,  and  in  that  way  it  yields  an  incredible 
amount  of  pasturage.  This  grass  makes  the  strongest  of  turfs, 
and  cattle  are  less  liable  to  do  injury  with  their  feet,  if  grazing 
when  too  wet,  than  on  most  other  turfs. 
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The  less  well-known  grasses  which  seem  to  promise  to  yield 
large  crops  and  to  be  available  for  hay  are : 

Sorghum  halapense,  which  withmeliotas  makes  an  excellent  hay 
in  Mississippi.  It  grows  here  as  an  annual,  but  may  undoubtedly 
be  cut  twice  in  one  season  by  careful  management  and  under  very 
favorable  circumstances.    It  is  to  be  tried  on  a  larger  scale. 

Phalaris  arundinacea,  although  a  coarse  and  rather  harsh  grass, 
starts  early  and  is  a  rank  grower  and  seems  to  be  perfectly  hardy  ' 
here.  It  makes  a  rapid  growth  early  in  spring,  and  has  been 
eaten  once  (the  only  time  offered  to  them)  with  relish  by  the 
Station  cows.  It  can  spread  by  its  stout  root-stalks,  and  might 
become  a  troublesome  weed  on  that  account  if  introduced  where 
not  wanted  permanently.  However,  no  such  trouble  has  been 
experienced  with  it  yei 

The  new  clovers  have  made  a  good  thick  growth,  especially  T. 
incarnatum  and  T.  maculata.  The  former  may  not  survive  the 
winter  in  this  latitude,  since  it  is  a  sub-tropical  plant  It  blos- 
somed and  would  have  yielded  quite  a  crop  if  it  had  been  cut 
seasonably. 

Seeds  were  saved  from  nearly  all  the  small  grass  plats. 

Labge  Grass  Plats. 

These  plats  were  seeded  to  grass  in  1886.  The  mixtures  of  seed 
were  presented  by  Daniel  Batchelor,  Esq.  They  are  given  below, 
with  the  appearance  of  growth  and  turf,  at  the  opening  of  the 
season  of  1888. 

No  fertilizer  was  used  in  preparing  the  seed  bed,  and  no  appli- 
cation  of  any  kind  was  made  until  after  the  1888  hay  crop  was  cut. 

Mixtures  Sotvn  and  Conditioii  Early  in  Spring, 
A 1,  upper . .  Perennial  Rye  Grass, 

Alsike  Clover 1-6 Clover  started  fairly  but 

thin.   Grass  either  very 
late  to  start  or  winter- 
killed. Quack  has  a  foot- 
hold in  spots. 
A  2,  upper  ..WaterMeadow 

Grass,  Bed  Top..  1-2  each..  Turf  fair  except  south- 
east comer  which  has 
many  bare  spots. 
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A  3,  upper . .  Kentucky  Blue  Grass, 

Meadow  Fescue ...  1-2  each . 


A  4,  upper . .  Italian    Rje    Grass, 

Timothy l-2each. 

A5,upper..  Spiked  Fescue, 

Sweet  Vernal 1-2  each . 

A  6  upper. .  Pacey's  Rye  Grass, 
Various-leaved 
Fescue  Grass 1-2  each . 

A  7  upper..  Orchard  Grass, 
Meadow  Fescue 
Grass l-2each . 

ASupper..  Wood  Meadow 
Grass,  Creeping 
Bent  Grass 1-2  each . 


A  9  upper. .  Yellow  Oat  Grass, 
Meadow  Foxtail 
Grass l-2each. 

A  10  upper.  Crested  Dogstail 
Grass,  Purple  Fes- 
cue Grass. 1-2  each . 


A  11  upper.  Rough-Stalked 
Meadow  Grass, 
Foul  Meadow 
Grass 1-2  each. 


Turf  very  good ;  some 
quack  and  clover  com- 
ing in. 

Turf  fairly  good;  some 
clover  coming  in. 

Ditto  No.  4 


Nearly  all  deal  from 
winter-killing ;  clover 
stools  numerous. 


Turf  in  fair  condition; 
borders  better  than 
middle. 


Many  bare  spots  occur, 
and  there  are  numerous 
weeds  and  stools  of  other 
grasses.  Not  a  good  turf. 


Poor   turf;    many   bare 
spots. 


Turf  good  ;  the  ratio  of 
Fescue  has  evidently  in- 
creased,some  clover  and 
quack  grass  coming  in. 


Other  grasses  have  come 
into  this  plat  to  a  con- 
siderable extent.  Quack 
vigorous  on  one  side  and 
end,  and  white  clover  on 
the  other  end. 
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A  12  upper.  Italian  Rye,  Bed 
Top,  Timothy,  Tall 
Fescue,  Meadow  • 
Foxtail,  Perennial 
Rye,  Yellow  Oat 
Grass 1  lb.  each. 

A  13  upper.  Rough-Stalked 
Meadow,  Sweet 
Vernal,  Crested 
Dogstail,  Yarious 
Leaved  Fescue, 
Pacey's  Rye,  Poa 
pratensis.  Meadow 
and  Various  Leaved 
Fescues 1  lb.  each. 


Rather    poor    turf,  but 
better  than  next 


Poor  turf;  shows  winter- 
killing; shows  stools  of 
clover  scattered  over 
plat 


Hay  prom  Above  Plats,  1888. 


PLAT. 


A   1  upper 

A  a  upper 

A   8  upper 

A   4  upper 

A   6  upper 

A  6  upper M 

A  7  upper 

A  supper 

A  9  upper 

A  10  upper 

A  u  upper 

A  13  upper *.. 

A  IS  upper 


DAteot 

outtlnff. 

Aotual  yield. 

Yieldperaore. 

July 

3 

148 

3.266 

June 

22 

102 

2.244 

June 

22 

124 

2.728 

July 

8 

114 

2.608 

June 

22 

86 

1.802 

June 

22 

29>i 

618 

June 

21 

108 

2.266 

June 

19 

79 

1.7S4 

June 

19 

76 

1,672 

June 

19 

92 

2.024 

July 

3 

128 

2.816 

June 

21 

17»>^ 

3.861 

June 

21 

09 

1.296 

It  was  the  intention  to  cut  all  the  plats  at  the  same  stage  of 
growth,  but  duU  weather  during  the  last  week  of  June  macl^  the 
clover  harvest  late  by  ten  days.  * 
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Since  the  hay  was  cut,  all  the  grass  plats  have  been  top-dressed 
with  well-rotted  yard  manure,  and  the  shady,  moist  weather,  com- 
bined with  the  effect  of  the  manure,  has  strengthened  the  turf  and 
produced  a  good  aftermath  for  winter  protection  to  the  roots. 

FERTILIZER  EXPERIMENT  ON  GRASS. 

One-sixth  acre  plats  were  laid  off  across  the  division  fence 
between  two  fields,  F  and  G,  so  that  each  field  included  one-half 
of  every  plai  The  fertilizers  were  sown  April  26.  During  the 
spring  and  early  summer  the  weather  seemed  very  favorable  to 
the  growth  of  grass,  being  cool  and  moist  through  May. 

The  growth  on  field  F  was  clover  and  timothy,  with  by  far  the 
larger  portion  of  clover,  except  on  some  of  the  plats.  On  field  6 
timothy  was  the  predominant  grass,  and  there  was  a  small  amount 
of  clover. 

As  the  growth  increased,  it  became  evident  that  the  nitrogenous 
fertilizers  were  exerting  a  very  marked  influence  on  the  grass  of 
field  F,  though  the  clover  was  not  noticeably  increased  on  any  of 
the  plats.  On  field  G  the  increase  was  similar,  but  less  marked, 
though  the  outline  of  those  plats  where  nitrogenous  fertilizer  was 
used  could  be  traced  from  a  considerable  distance. 

The  following  tables  give,  for  both  fields,  the  kind  of  fertilizer, 
amount  and  cost  of  each ;  hay  harvested  from  the  plats  and  the 
per  cent  of  increase,  where  there  was  any,  due  to  fertilizers : 
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Plat. 


a 
b 
c 

a 

e 
f 
a 
h 

i 

i 


TABLE  L 

PBRTIIilZER  AND  SOEL  TeST  —  FlELD  P. 


I 

m 

n 

o 


NAME  OF  FERTILIZER. 


Sodium  Nitrate 

Ammoniam  Sulphate 

Ramyard  Manure 

Potaasinm  Nitrate 

Unmanared 

Potassiam  Sulpliate 

Muck 

DiseolTedRoneRlaok 

(Dissolved  RoneRlaok 
Potassium  Sulphate 

Unmanured 

Dis.  Rone  Rlaok  16K 

Sodium  Nitrate  ao 

Potassium  Sulphate  it% 

Ammonium  Sulphate  ISH 

Oypsum...i 

Special  for  Winter  and  Spring  Oraln 

Soluble  Paoiflo  Guano 

Unmanured 


1^ 
I 


40 

t 
23H 


33H 

t 
S8H 
33H 
33H 


66H 
31 

ai 


i 


a.5 

3.6 

6.0 

1.6 

1.3 
1.4 


3.16 


0.4 


e 

IS 


I 


$;oo 

•.62X 
1  40 


BO 
36 
43H 

98H 


.36S^ 


i 

»» 

i« 

381 

70. 

343 

63. 

306 

307 

87. 

337 

333 

4. 

310«4 

368 

16. 

368 

30. 

330 

333 

49. 

188 

330 

304 



*  About  net  cost  when  purchased  in  town. 


t  One  horse  load. 
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TABLE  n. 

Febthjzbb  and  Soil  i?BST — Field  G. 


Plat 


NAME  OF  FEBTILIZER. 


1 

i 

i 

1 

40 

2.5 

$100 

S8B 

36X 

3.6 

.96 

446 

• 

t.«2« 

364 

MH 

6. 

1  40 

378 
327 

38H 

1.6 

.60 

360 

• 

.... 

t.26 

868 

88H 

1.8 

.43 

378 

S3H 
88H 

.... 

.83 

410 
883 

WH 

2.16 

1  44 

486 

WS 

0.4 

.26X 

990 

21 

•  .... 

276 

21 

.... 

287 

.... 

e9 


1^ 


Sodium  Nitrate 

Ammonium  Sulphate 

Barnyard  Manure 

Potassium  Nitrate 

Nothing 

Potassium  Sulphate 

Muck 

Dissolved  Bone  Black 

Dissolved  Bone  Black 

Potassium  Sulphate 

Nothlnir 

Dis.  Bone  Black  16H 

Sodium  Nitrate  20 

Potassium  Sulph.  l«K 

Ammonium  Sulphate  18  H 

Gypeum 

Special  for  Winter  and  Spring  Orain, 

Soluble  Pacific  Ouano 

Nothing 


9. 
2S. 
s. 

7. 


Discussion  of  BEsuLTa 
In  laying  down  these  plats  the  intention  was  to  take  the  aver- 
age of  the  three  unmanured  as  a  mean  for  comparison  with  those 
receiving  various  manures.  There  was  a  mistake  in  harvesting, 
and  the  products  of  the  two  O  plats  were  weighed  together.  Fer- 
tilizers on  plats  M  and  N  were  not  sown  for  some  time  after  the 
others;  hence  anj  comparison  with  them  now  would  be  unfair  and 
misleading.  The  comparison  of  yield  from  the  F  field  plats  shows 
a  very  marked  increase  of  crop  from  the  application  of  nitrogen  in 


*  One  horse  load. 


t  About  net  cost  when  purchased  in  town. 
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each  of  the  three  forms  used,  but  sodium  nitrate  gives  a  much 
liigher  per  cent  over  the  unmanured  than  either  ammonium  sul- 
phate or  potassium  nitrate,  which  gave  the  lowest  yield  of  the 
three,  although  it  has  potash  in  combination  with  its  nitrogen. 
Potash  alone  gave  too  small  an  increase  to  be  considered. 

Phosphoric  acid  gave  enough  increase,  16  per  cent,  to  indicate 
that  it  would  be  helpful  in  increasing  the  crop,  and  when  com- 
bined with  potash  the  increase  was  equal  to  the  sum  of  the 
increase  of  both  alone,  but  the  increase  was  only  about  half  that 
realized  from  the  potassium  nitrate.  With  the  combination  of  all 
three  of  the  elements  the  yield  was  less  than  the  mean  yield  from 
an  equal  amount  of  nitrogen  alone. 

In  field  G  ammonium  sulphate  gave  the  greatest  increase,  26 
per  cent,  and  the  three  elements  combined  gave  23  per  cent 
increase  over  the  two  unmanured  plats,  E  and  J.  Sodium  nitrate 
and  potassium  nitrate  yielded  an  increase  of  only  9  and  7  per  cent 
respectiyely,  which  may  be  a  difference  due  to  local  peculiarities 
in  the  several  plats,  and  not  to  the  fertilizers  applied. 

Phosphoric  acid  alone  increased  the  crop  by  7  per  cent,  only 
about  two-fifths  as  much  as  on  field  F.  When  combined  with 
potash  the  per  cent  of  increase  was  more  than  double,  although 
potash  alone  did  not  give  as  much  crop  as  the  mean  of  the  unma- 
nured plats. 

Ganchmcms :  From  these  results  one  can  draw  only  limited 
conclusions : 

Isi  That  in  field  F  nitrogen  in  its  most  soluble  form  was 
preeminently  the  special  fertilizer  to  increase  the  growth  of  grass 
nnder  the  conditions  of  this  season. 

2d.  That  the  other  elements  can  not  be  said  to  have  exerted 
a  positive  influence  on  the  crop,  although  when  combined  they 
did  give  a  yield  somewhat  above  a  generous  allowance  for  errors. 

3d.  That  muck  and  the  rather  poor  quality  of  manure  avail- 
able were  unprofitably  employed  as  a  top-dressing  for  this  one  crop. 

4iL  In  field  Q  nitrogen  makes  by  far  the  greatest  increase, 
but  the  results  do  not  indicate  that  a  single  element  can  be  profit- 
ably used. 

5th.  Sodium  nitrate  'in  field  F  was  the  only  fertilizer  from 
which  a  profitable  return  was  realized. 
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FERTELIZEE   EXPERIMENT  IN  FIELD  D  — OATa 

The  question  here  is :  What  elements,  or  combination  of  fer- 
tilizing elements,  does  this  field  require  in  order  to  produce  the 
largest  or  most  profitable  crop  ? 

The  part  of  the  field  devoted  to  oats  is  918  feet  long  from  east 
to  west,  and  strips  of  one-fifth  of  an  acre  in  area  require  the 
8-tube  Empire  drill  to  sow  with  one  end  tube  shut  off,  so  the  plat 
consists  of  14  rows  918  feet  long. 

To  separate  these  plats  so  that  no  influence  of  the  fertilizer 
sown  on  one  should  be  felt  on  the  adjacent  plats,  a  strip  of  seven 
rows  (one  width  of  drill)  was  sown  between  plats  without  fertilizer, 
and  with  a  blank  row  on  each  side  between  the  plats  and  inter- 
mediate strip.  The  oats  and  fertilizers  were  drilled  in  May 
5th  and  7th. 

The  different  fertilizers  and  amounts  of  each  applied  to  these 
plats  are  given  in  the  table  below. 

In  all  cases  where  the  fertilizer  was  not  all  distributed  when  the 
grain  was  sown,  the  grain  was  shut  off  and  the  drill  driven  over 
the  ground  again.  This,  with  cleaning  the  box  and  the  distrib- 
uting cups  after  every  lot,  so  delayed  the  work  that  five  plats 
were  left  unsown  over  Sunday  and  the  sowing  completed  on 
Monday. 

When  the  oats  vegetated  it  was  noticed  that  two  rows  on  the 
four  plats  L,  M,  N  and  O  were  blank  from  the  clogging  of  tubes. 
As  rain  had  fallen  and  softened  the  surface,  these  two  rows  were 
drilled  over  again  as  soon  as  the  condition  of  the  ground  would 
permit. 

FxtrcLcia  from  Notes  Taken  on  Orowth, 

June  2.  Oats  on  plats  H  and  I  appear  to  lead  in  growth. 

June  18.  Oats  of  plats  A,  B,  0,  D  and  K  seem  to  be  about 
equal  in  development  and  lead  all  the  others,  while  H  and  I  are 
noticeably  larger  than  adjoining  strips. 

June  19.  At  this  date  oats  on  plats  A  and  B  and  intermediate 
strips  are  recorded  as  being  in  watery  milk  stage. 

Oats  on  D  were  passing  to  white  milk  stage. 

Oats  on  0,  E,  F,  G,  H,  I.  J  and  K  in  white  milk  stage.  K  is 
darker  green  and  less  turned  than  others. 
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The  other  four  plats  have  green  strips  due  to  late  replanting, 
but  the  main  part  of  each  was  as  follows : 

Oats  on  L  very  watery. 

Oats  on  M  more  forward  than  on  L. 

Oats  on  N  more  forward  than  on  M. 

Oats  on  O  nearly  same  as  N,  but  turned  more  and  have  made 
shorter  growth. 

July  27.  The  intermediate  and  unmanured  strips  and  plats  are 
changing  color  about  even  with  the  main  field. 

Oats  on  plats  A,  B,  D,  are  greener  and  behind  in  turning. 

Oats  on  plats  0,  E,  F,  G,  J  and  O  are  ripening  about  with 
strips  and  field. 

Oats  on  plat  H  apparently  ripest  plat. 

Oats  on  plat  E  have  made  a  ranker  growth  and  are  about  inter- 
mediate between  the  greener  and  riper  plats. 

Oats  on  plat  L  have  turned  less  than  on  E. 

Oats  on  plat  M  have  turned  rather  more  than  on  the  adjacent 
intermediate  strips. 

Oats  on  plat  N  have  turned  nearly  as  on  O. 

The  oats  were  harvested  August  7  and  8.  They  were  cut  with 
a  self-binding  rea})er  which  made  two  swaths  of  each  plat,  cutting 
as  wide  as  the  drill  sowed.  The  grain  was  then  set  up,  each  lot 
on  its  own  plat,  and  stood  there,  with  two  resettings  to  hasten  the 
drying,  until  it  was  threshed  August  28. 

The  grain  and  straw  from  each  plat  was  weighed  and  the  grain 
cleaned  in  a  hand  mill,  after  which  it  was  weighed  as  "  clean 
grain  "  and  "  screenings,*'-  and  the  diiSerence  between  the  sum  of 
these  and  the  first  weight  added  to  "  straw  and  chaff'*  to  make  up 
that  column  in  the  following  table  : 
44 
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Discussion  of  Besults. 

It  will  be  seen  by  the  above  notes  that  plats  L,  M,  N  and  O 
were  thrown  out  of  a  fair  comparison  by  the  late  replanting  of  two 
rows  in  each. 

The  rainfall  for  the  first  twelve  days  after  sowing  the  oats 
amounted  to  If  inches.  This  precipitation  came  mostly  in  light 
showers.  Only  once,  on  the  12th,  was  there  fall  enough  to 
have  carried  the  nitrate  down  below  the  reach  of  oat  roots,  even 
if  that  were  snjfioieni  Again  on  the  19th,  25th  and  29th  there 
were  considerable  falls  which  conld  have  helped  materially  to 
hold  the  main  portion  of  the  nitrates  down  below  the  reach  of  the 
roots. 

Whether  this  was  the  case  or  not,  the  easily  soluble  nitrogenous 
manures  on  plats.  A,  B  and  D  did  hot  seem  to  have  any  effect  on 
the  growth  up  to  June  second,  but  two  weeks  later,  after  a 
comparatively  dry  period  in  which  the  direction  of  the  soil  water 
movement  was  undoubtedly  upward,  they  were,  with  plats  C  and 
E,  leading  the  field  in  size  and  in  the  dark  green  color  of  the 
leaves. 

These  plats  held  the  leading  position  in  growth  throughout  the 
remainder  of  the  season,  and  the  straw  was  somewhat  green  at 
harvest  That  of  plat  D  was  a  little  later  than  either  of  the  two 
on  which  only  nitrogen  was  applied.  Plat  E  occupied  nearly  an 
intermediate  position  between  the  above  nitrogen  manured  plats 
and  plats  C,  E,  F,  G  and  J,  which  ripened  uniformly  with  the 
intermediate  strips  on  the  north  part  of  field  which  was  sown 
on  the  same  day. 

The  oats  on  plat  H  ripened  faster  than  on  any  other,  and 
were  closely  followed  by  those  on  plat  I.  The  two  ripened 
so  much  ahead  of  others  as  to  be  noticed  by  the  most  casual 
observation. 

The  oats  on  plats  K,  L,  M,*  N  and  O,  and  the  south  part  of  the 
field  were  sown  two  days  later  than  the  other  plats  and  north  por- 
tion. A  part  of  this  south  portion  contains  a  shallow  "  run,"  or 
hoUow,  in  which  the  oats  grew  very  rank,  and  there  was  conse- 
quently less  evenness  in  ripening  than  on  the  north  part  of  the 
field.  This  hollow  did  not  reach  the  plats ;  hence  only  the  com- 
parison of  growth  is  affected  by  it. 


Digitized  by  VjOOQIC 


348  Beport  of  the  Farm  SuPBBiNT£in>SNT  of  thb 

Of  the  oats  on  these  plats,  M  and  N  were  rather  in  advance  of 
the  better  ripened  portions  of  the  south  part  of  the  field,  but 
showed  some  green  in  the  straw,,  indicating  that  they  were,  some 
days  later  than  on  the  north  side  of  the  field,  though  the  kernels 
seemed  to  be  nearly  as  firm  as  on  the  ripest  plats. 

The  crop  on  plats  L  and  O  was  rather  later  than  that  on  the 
south  part  of  the  field.  This  discussion  is  not  intended  to  include 
the  two  green  rows  which  were  drilled  in  so  much  later. 

Thus  nitrogenous  manure  had  the  effect  to  increase  the  size  and 
green  color  of  straw,  and  to  lengthen  the  growing  period,  or,  in 
other  words  to  retard  ripening;  while  phosphoric  acid  had  its 
effect  in  hastening  the  ripening  of  the  crop. 

Neither  muck,  potash  nor  gypsum  had  any  noticeable  effect  on 
the  appearance  of  the  crop. 

A  perfectly  fair  comparison  of  all  the  plats  can  hardly  be 
made,  as  they  were  not  all  sown  on  the  same  date,  and  because 
of  the  two  late  sown  rows  on  the  four  plats  L,  M,  N  and  O.  But  on 
comparing  the  means  of  the  unmanured  plats  E  and  J  with  E,  J 
and  O,  the  latter  mean  differs  from  the  former  only  by  slight 
differences  which  are  correctiye  in  their  tendency,  and  using  the 
mean  of  the  three  is  also  more  favorable  to  the  manured  plats  in 
an  economic  comparison.  In  this  comparison  straw  is  reckoned 
at  30  cents  per  100  pounds,  and  oats  33^  cents  per  bushel,  or 
$1.04  per  100  pounds,  and  screenings  at  half  the  price  of  oats. 
Not  one  of  the  manured  plats  produced  enough  more  than  the 
mean  of  the  three  tmmanured  plats  to  pay  for  the  fertilizer  used. 

By  raising  the  value  of  Oats  to  40  cents  per  bushel  the  phos- 
phoric acid  on  H  paid  for  itself,  but  there  was  still  a  deficit  of 
9  cents  for  the  manure  on  G,  the  next  best  plat«  both  in  relative 
value  of  crop  to  cost  and  in  total  amount  of  crop.  The  greatest 
increase  of  crop  —  from  plat  I  —  returned  only  .6  of  the  cost  of 
the  fertilizer.  Although  the  oats  w^re  very  diy  at  the  time  of 
threshing,  only  one  plat  yielded  grain  of  standard  weight,  which 
is  iu  harmony  with  the  observations  of  previous  years  that  the 
oats  raised  on  this  farm  have  been  light.  The  ratio  of  straw  to 
grain  was  127  to  100. 
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FERTILIZER   EXPERIMENT    IN    FIELD    E.  — KING 
PHILIP  CORN. 

This  field  produced  a  crop  of  hay  in  1887.  It  received  a  dress- 
ing of  muck  and  manure  composted  the  following  spring  at  the 
rate  of  thirty  loads  per  acre.  This  dressing  was  plowed  in 
Uay  10-16.  The  ground  was  harrowed  several  times,  rolled  and 
reharrowed,  but  the  heavy  clay  refused  to  come  into  good  con- 
dition for  a  seed  bed,  and  it  was  rather  rough  and  lumpy  when 
planted.  May  25.  The  heavy  roller  was  run  over  it  the  next  day, 
and  a  light  rain  following  before  morning  gave  the  seed  a  good 
chance  to  grow.  The  com  rows  were  obliterated  by  rolling,  and 
remained  so  until  the  com  was  up. 

On  June  6th,  it  was  harrowed  lengthwise  the  rows,  with  a  slant- 
toothed  smoothing  harrow,  which  effectually  set  back  the  grass 
which  was  showing  up  all  over  the  field. 

The  fertilizers  were  sown,  and  muck  and  manure  applied  on 
the8tk 

'  The  following  gives  the  kind  and  amount  of  fertilizer  used  per 
plat  and  per  acre : 

Fertilizers  Applied. 


put. 

NAME  OF  FERTILIZER. 

1 

< 

A 

Sodiam  Nitrate 

80 

« 
46  J^ 

;I80 

390 

B 

Ammoniam  Sulphate 

c 

Animal  Manure r 

t 

© 

Potassium  Nitrate 

280 

■     

Nothing 

w 

Potassium  Sulphate. .... 

* 

MS 

66% 

66H 



400 

o 

Muck : 

t 

H. 

Dissolved  Bone  Black 

400 

Dissolved  Bone  Black 

400 

I 

Potassium  Sulnhate 

400 

/ 

Nothing 

*  One  two-horse  load. 


t  Six  two-horse  loads. 


t  Two-horse  loads. 
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Fertilizers  Applied  —  {Continued). 


Plat 


NAME  OF  FERTILIZER. 


K 

L 
M 
N, 

o, 


DiBBoived  Bone  Black. 

Potassium  Nitrate 

Sodium  Nitrate 

Ammonium  Sulphate  . 

Gypsum 

Winter  and  Spring 

Soluble  Pacific  Ouano. 
Nothing 


r 

B 

if 
1' 

83H 

200 

83H 

200 

46 

240 

^% 

100 

183H 

800 

42 

263 

42 

202 

The  plats  were  hoed  once  lengthwise  and  once  crosswise.  The 
only  difference  between  the  treatment  of  these  plats  and  the  main 
field  was  an  extra  hoeing  on  the  north  edge,  where  a  persistent 
growth  of  grass  made  extra  work  necessary. 

Care  was  taken  to  hoe  all  the  plats  in  one  day,  or,  in  hoeing 
across,  to  do  the  same  amount  of  work  on  all  of  them  on  the  same 
date. 

Notes  were  made  on  growth  and  relative  appearance  at  different 
times  during  the  season. 

Very  little  difference  could  be  noted  in  appeai^ance  and  growth, 
though  it  was  early  noted  that  there  was  a  gradual  change  from 
south  to  north,  so  that  the  corn  on  the  north  side  did  not  look  so 
well  as  on  the  south  side.  It  must  be  remembered  the  plats  of 
two  rows  each  extend  east  and  west,  and  that  they  are  lettered 
from  A  on  the  south  side  to  O  in  the  middle  of  the  field.  Plats 
A  to  H  showed  no  difference  except  that  corn  on  row  1,  in  plat 
0  was  shorter  and  poorer  than  that  on  adjacent  rows  owing  to  its 
being  in,  and  near  the  dead  furrow. 

Com  on  row  2  of  plat  I,  and  th^  adjacent  intermediate  strip 
were  poorer  than  their  neighbors  from  the  same  cause.  These 
exceptions  disappeared  on  the  west  ends  of  the  rows,  where  no 
effects  of  dead  furrows  could  be  seen. 

Near  the  west  ends  and  across  the  middle  of  the  plats  there 
was  a  spotty  appearance  and  some  poor  areas  which  bore  no 
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relation  to  the  present  plats.    There  were  also  some  spots  which 
seemed  to  be  more  thrifty  than  their  surroundings. 

Later  in  the  season  the  remarkably  even  appearance  of  these 
plats,  barring  the  spots  noted  above,  was  noted  and  pointed  out 
as  below,  as  viewed  from  the  east  end,  while  from  the  west  end 
the  general  appearance  agreed  except  that  the  corn  on  row  1  of 
plat  C  was  comparatively  better,  since  the  intermediate  row 
appears  to  be  here  in  the  dead  furrow. 

The  poor  spots  noted  above  were  on  plats  C,  D  and  E  near 
southwest  comer,  further  east  on  A,  B,  C,  D  and  E. 

These  are  all  on  division  4  of  the  duplicate  areas. 

Another  poor  spot  occurred  on  B,  0  and  D  of  division  3,  and 
one  on  M,  N  and  O  of  division  2. 

A  careful  count  was  made  of  the  stand  of  com,  both  hills  and 
stalks,  before  harvest.  The  differences  were  found  to  be  seven 
in  a  total  of  460  to  467  hills,  where  a  perfect  stand  called  for  470. 
The  stalks  varied  more,  as  would  be  expected.  The  range  was 
from  1,990  to  2,125. 

The  suckers  had  been  removed,  and  where  more  stalks  grew 
they  had  been  reduced  to  five ;  hence  a  full  stand  of  5  stalks 
would  have  been  2,350  per  plat  Plats  J  and  K  bore  the  fullest 
stand,  2,125,  while  A  and  I  bore  the  least,  1,990  and  1,992  respect- 
ively. From  this  data  it  would  be  easy  to  calculate  all  to  a  ^ 
perfect  stand,  but  for  the  purposes  of  this  experiment  it  seems 
best  to  use  only  what  was  actually  produced  on  each  plat  without 
reducing  to  a  perfect  stand  in  like  proportion  to  what  each 
actually  produced. 

On  September  22,  the  date  of  cutting  up,  passing  across  the 
plats  from  south  to  north  one  could  not  say  that  any  one  row  was 
riper  than  another,  but  there  seemed  tobe  a  gradual  shading  to 
greener  stalks  and  ears  toward  the  north,  which  was  noticeable 
only  after  several  plats  were  passed. 

The  com  was  husked  between  October  26  and  November  1. 
The  husking  was  done  across  the  plats,  completing  one-fifth  of  all 
the  plats  in  one  day  before  moving  forward  to  the  next  fifth. 
This  method  was  followed  in  order  to  accommodate  a  cultivation 
experiment  and  to  give  duplicate  portions  of  each  plat. 
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The  following  table  gives  the  total  yield,  sound  and  soft  com, 
and  stover  by  difference ;  the  number  of  bushels  per  acre,  and 
weight  of  stover  for  each  100  pounds  of  sound  com  : 

Crop  on  Plats,  Field  E  (Kino  Philip  Corn),  1888. 


PLAT. 

4i 

r 

Lbs. 
1.761.26 

1,726.60 

1.406.25 

1,787.00 

1.624.25 

1,660.76 

1.661.00 

1.672.00 

1.292.76 

1,667  00 

1,719.76 

1.689.60 

1.643.76 

1,436.00 

1.662.37 

e 

8 

3 

o 

1 

e 

8 

a 

1 

4-* 

Bushels  per 
acre.  80  lbs. 
per  bushel. 

^§8 

uCTS 

m 

A. 

Lbs. 
831.60 

840.26 

708.25 

886.26 

824.60 

868.00 

847.25 

870.76 

672.76 

876.60 

864.26 

832.75 

819.26 

768.76 

811.00 

Lbs. 

929.76 
886.26 
697.00 
860.76 
799.75 
802.76 
803.76 
801.26 
620.00 
791.60 
866.60 
766.76 
824.60 
676.26 
741.37 

Lbs. 

797.00 
792.76 
637.76 
860.00 
776.00 
816.60 
806.00 
826.00 
607.25 
823.60 
799.26 
787.26 
776.60 
703.80 
762.26 

Lbs. 

34.60 
47.60 
70.60 
36,26 
49.60 
42.60 
41.25 
46.75 
66.60 
62.00 
66.00 
46.60 
42.76 
64.26 
48.76 

69.8 

69.6 

62.3 

63.8 

68.1 

61.2 

60.6 

61.9 

46.6 

61.8 

59.9 

69. 

68.2 

52.8 

67.2 

116. 

B 

112. 

C 

D 

100. 
100. 

K..' 

108. 

P 

98.4 

G. 

99.7 

H 

97. 

I 

102. 

J 

96. 

K 

106. 

L 

96. 

M 

106. 

N 

96. 

0 

97. 

Mean  of  three  unmanured 

Mean  of  all 

1.614.64 
1.609.14 

837. 
819.4 

777.64 
789.74 

786.92 
770.67 

60.06 
48.77 

69. 

68.1 

99. 
103.4 

This  crop  is  so  uniformly  good  that  there  is  but  one  conclusion 
to  draw :  With  the  thirty  loads  of  manure  per  acre  plowed  in, 
the  com  was  so  well  fed  that  a  further  application  was  unprofit- 
able and  its  effect  scarcely  noticeable,  although  there  was,  on  the 
whole,  a  somewhat  larger  crop  per  acre  than  on  the  remainder  of 
the  field.  There  seems  to  have  been  an  increase  in  the  ratio  of 
stover  to  sound  corn  from  the  plats  which  received  nitrogen  alone. 
This  is  in  accord  with  the  influence  of  nitrogen  on  our  other  plats. 

The  most  important  and  interesting  part  of  this  experiment  is 
its  bearing  on  the  selection  of  plats  which  shall  represent  the 
field  in  which  they  are  located.  Being  in  strips  extending  across 
the  whole  field,  they  offer  a  fine  opportunity  for  testing  the  rela- 
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tive  fertility  of  different  portions  of  the  field,  or,  in  other  words, 
the  fallacy  of  using  small  plats  and  generalizing  on  the  evidence 
of  data  so  obtained. 

As  above  noted,  each  plat  was  harvested  in  five  equal  portions, 
hence  we  have  fiiteen  series  of  five  duplicates  each,  of  one* 
thirtieth  of  an  acre  extending  across  the  field.  The  duplicates 
have  been  fertilized  alike,  and  treated  alike  in  all  other  respects, 
except,  that  when  the  field  was  hoed  across  from  north  to  south, 
some  one  or  two  days  intervened  between  the  hoeing  of  the  first 
and  last  of  the  five.  That  difference  in  treatment  may  have  some 
influence  on  the  crop,  but  it  can  not  account  for  the  differences 
of  yield,  especially  when  it  is  further  noted,  that  cultivation  strips 
of  one  acre  each,  under  the  same  treatment,  failed  to  show  any 
differences  worthy  of  note. 

Following  are  tables  showing  the  yields  from  these  duplicates 
on  each  plat  in  detail : 
45 
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The  range  of  yield  from  the  five  sections  of  each  plat  is  as 
follows,  expressed  in  per  cent  of  difference  of  sound  com : 
Between  49.9  per  cent  and  97.1  per  cent  on  the  most  variable 
plat,  B;  And  16.7  per  cent  and  20.1  pet  cent  on  the  least 
variable  plat,  M,  according  as  the  difference  is  computed  on  the 
highest  or  lowest  yield  as  a  basis. 

With  so  even  a  stand  of  crop,  and  so  little  difference  as  has 
been  shown  in  yield,  both  from  the  above  test  of  fertilizers  and  in 
cultivation  tests  on  the  same  field,  one  is  safe  in  the  assertion 
that  these  wide  apart  results  are  very  largely  due  to  variations  in 
the  fertility  of  the  various  sections  of  the  plats  and  the  relative 
capacity  of  those  areas  to  produce  a  crop. 

Ferthjzer  Experiment  with  Corn. 

An  experiment  with  fertilizers  for  corn  has  been  planned  to 
continue  several  years  on  the  same  plats.  The  object  is  to  com- 
pare the  effects  of  different  elements  and  combinations  for  com 
when  applied  year  after  year  on  the  same  soil  In  preparing  the 
ground  for  this  experiment,  in  order  to  overcome  the  force  of 
differences  in  the  previous  fertilizing  and  cropping,  as  well  as  to 
start  the  experiment  with  a  well-fed  crop,  a  liberal  dressing  of 
barnyard  manure  was  spread  over  all  the  plats  to  be  used. 

This  dressing  was  well  harrowed  in  and  the  ground  fitted  for 
the  crop,  working  all  plats  alike,  except  where  muck  and  barn- 
yard manure  is  to  be  annually  applied  on  C  17,  D  19,  E  19  and 
F  20,  an  extra  amount  of  cultivation  was  needed  to  cover  this 
extra  application  for  this  season. 

The  com  was  planted  May  23,  and  fertilizers  sown  the  same 
day,  save  that  on  E  18,  which  was  sown  next  day.  The  kind  and 
amount  of  fertilizers  applied  are  given  in  the  following  table, 
with  the  stand  of  com  just  before  harvesting.  There  were  five 
or  six  kernels  of  seed  dropped  per  hill,  and  when  well  started  it 
was  thinned  to  four  stalks.  The  com  was  cultivated  and  hand- 
hoed  twice,  and  quite  late  in  the  season  cleaned  of  weeds  again 
by  hand. 
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lb 
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iOO    .. 

• 

lbs. 

.. 

Iba. 

lbs. 

Ibe. 

lbs. 

lbs. 

lbs. 

199 
200 

aoo 

900 
900 
900 
199 
900 
900 
900 
900 
199 
900 
900 
900 
900 
199 
300 
300 
300 
300 
300 
300 
300 
300 

7m 

0  16 
0  16 
C  17 

0  18 

No  manure.    . 

4 

767 
770 
766 
766 

D  16 

60    .. 
80    .. 

400    . 
400    4 

00    .. 

:: 

:: 

739 

D  16 

; i 

789 

D  17 
DiR 

No  manure.    . 

4 

761 
749 

D19 
E  16 

80    .. 
40    .. 

400    4 

aoo  9 

00    .. 

.... 

.... 

766 

760 

£  16 

2 

764 

E  17 

No  manure.    . 
No  manure.    . 

766 

£18 
£19 
P  17 
F  IB 

eoo 

600 

z 

764 
784 
784 
719 

P19I 

Fao 
Pai 

Gl8 
0  19 

Oao 

0  31 

G» 

.      400 

800 

400 

400 

400 

400 

769 
761 
740 
739 

714 
740 
716 
7U 

The  com  was  cut  September  20,  before  one  or  two  plats  were 
fairly  ready,  indications  of  frost  having  hastened  the  harvest 

Before  sufficiently  cured  to  store  in  bin  dull  weather  set  in, 
with  frequent  light  rains,  and  the  com  could  not  be  husked  until 

*  Ten  two-horse  loads.  t  Twenty  two-horse  loads.  t  Thirty  two-horse  loads. 

I  No  manure  this  season.   Winter  rye  to  plow  under  for  green  manure. 
I  Twenty  two-horse  loads. 
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October  17  and  18.  The  proportion  of  stalks  to  com  is  probably 
much  higher  than  would  have  been  the  case  with  more  propitdons 
weather  for  the  field  coring,  and  it  is  also  probable  that  there  is 
more  water  in  the  harvested  crop  than  will  be  found  for  a  warmer 
season.* 

Below  are  the  harvest  weights : 


i 

11 

h 

a 

II! 

311 
Iff 

PlAtOli. 

663 
410 
473 
393 
464 
466 
634 
438 
466 
624 
684 
688 
638 
603 
474 
664 
448 
613 
648 
668 
604 
896 
664 
660 
438 

246)^ 

170 

196 

146 

206K 

187X 

338X 

196 

198 

319 

266 

323 

348 

316 

198Si 

181K 
326)*' 
246K 
231K 
186M 
91 
237 
228 
193K 

UK 

13X 

27« 

33 

14X 

373tf 

31X 

18)tf 

38K 

26 

26X 

20X 

12X 

24 

28X 

17K 

38H 

34 

26 

84 

61X 

fSS% 

41M 

39 

24 

123 

Plat  016 

l33 

Flat  016. 

127 

Plat  017. 

153 

Plat  018. 

111 

Flat  D 16 

134 

Flat  Die. 

ISO 

Plat  D 17 ;.. 

119 

Plat  D 18 

118 

PlalDw. 

138 

Plat  E 16 

146 

Plat  £16 

133 

Flat  £17. 

106 

Flat  £18. 

163 

• 
Flat  £19.. 

134 

Flat  P 17 

US 

PlatPia , 

126 

Plat  F 19. 

112 

Flat  P  30 

112 

Plat  F  21 

136 

Plato  18 

144 

Plata  19 

388 

Plato  30 

130 

Plato  31 

120 

Plato  33. 

114 

Averacre 

494.34 

206 

•    28.9 

139.3 

♦  Station  Report^  1886,  page  39. 
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Notes  were  made  on  the  relative  appearance  at  Tarious  stages 
of  growth,  from  which  it  appears  that  as  far  as  .they  go  for  this 
season,  the  special  nitrogenous  fertilizers  gave  a  very  dark  green 
color  to  the  foliage,  caused  the  plants  to  grow  stocky  and 
lengthened  the  period  of  growth,  or  in  other  words  delayed 
ripening.  The  stover  for  these  plats  was  greener  and  undoubtedly 
better  at  harvest  than  on  any  of  the  others.  The  plats  which 
received  three  fertilizing  elements  appeared  to  be  behind  others 
early  in  the  season,  but  gained  relatively  in  the  latter  part  of  the 
season. 

The  plats  which  received  no  extra  fertilizer,  as  well  as  those  to 
which  phosphoric  acid  was  applied  and  the  effect  ndt  obscured 
by  other  elements,  ripened  earliest,  as  indicated  by  the  whitening 
of  the  husks  and  drooping  ears.  This  com  was  also  in  rather 
better  condition  for  crib,  While  the  ratio  of  stalks  to  merchantable 
com  was  less  than  on  most  other  plats.  The  application  of  potash 
had  no  appreciable  effect  on  the  ripening  of  the  crop,  or  on  the 
yield,  unless  it  may  have  been  in  the  case  of  potassium  chloride 
to  delay  ripening  and  diminish  the  crop. 

Com  on  the  plats  to  which  muck  and  gypsum  were  applied  was 
equal  to  that  on  any  of  the  heavily-manured  plats  throughout  the 
whole  season,  and  these  plats  were  among  the  most  prolific  at 
harvest.  It  is  improbable  that  on  an  impoverished  soil  and 
under  like  conditions,  gypsum  or  muck  would  have  an  eqaal 
effect  with  complete  fertilization.  The  plat  to  which  gypsum  was 
applied,  F  17,  has  yielded  larger  crops  for  three  years  than  either 
of  its  duplicates,  F  18  and  19.  F  20,  to  which  muck  was  applied, 
was  heavily  dressed  in  1884,  but  gave  no  evidence  in  crop  of 
additional  fertility  as  a  result,  until  this  application  of  muck  with 
manure  may  have  had  its  effect  in  bringing  dormant  elements  into 
an  available  condition. 

With  an  abundant  supply  of  the  fertilizing  elements  in  the  soil 
muck  and  gypsum  are  undoubtedly  of  assistance,  chemically  or 
mechanically,  in  bringing  plant  food  into  a  soluble  condition  for 
absorption,  and  on  the  other  hand  so  ameliorating  the  condition 
of  the  soil  that  the  root  surface  can  be  greatly  enlarged  and 
hence  absorb  more  of  the  available  nourishment  than  would  be 
possible  in  the  more  restricted  feeding  ground  of  a  denser  soiL 
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Of  coarse  the  previous  treatment  of  these  plats  has  had  a  great 
influence  on  the  crop  just  produced  from  them,  notwithstanding 
the  manuring  at  the  beginning  of  the  experiment  This  influence 
will  gradually  wear  away  with  that  of  the  manure  with  which  all 
were  treated  alike,  and  then  the  effect  of  the  continued  applica- 
tion of  different  fertilizing  elements  should  begin  to  tell  in  more 
marked  differences  than  appear  in  this  crop. 

Below  are  the  fertilizers  applied  and  crops  produced  on  these 
plats  for  the  time  they  have  been  under  experiment  For  some 
years  previous  to  the  dates  given  all  the  plats  were  turfed : 
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Plat  C  i*. 

YEAR 

kPLAT  C  16. 

TEAR. 

11 

CHOP. 

M 
Is 

CHOP. 

Kind. 

Amount 

Kind. 

Amount 

WW.... 

Lbs. 

400 

Com  and  pota's 

Lbs. 

190>< 

1882... 

Lbs. 

00 

Amber  oane .... 

Lbs. 

IflBS.... 

800 

Potatoes 

767M 

1888... 

800 

Potatoes 

766 

1884.... 

400 
1.000 

Com 

282 
2.741 

1884... 
1886... 

400 
1.000 

Com 

MK 

U85.... 

Sorffhnm 

Sonchum 

2.620 

1BB6.... 

400 

Potatoes 

480H 

1886... 

400 

Potatoes 

843 

WW.... 

00 

Corn 

206  6-16 

1887... 

Total. 

00 

Com 

187K 

Total. 

8,000 

2.600 

Plat  0  16. 

Plat  C  17. 

un.... 

800 

Amber  oane.... 

1882... 

1.000 

Amber  oane.... 

IM.... 

800 

Potatoes 

608K 

1888... 

800 

Potatoes 

668K 

18S4.... 

400 
1,000 

Cora 

178X 

1884... 
1886... 

400 
1.000 

Com  and  pota's 
Sorgham 

266 

!».... 

Sorffham 

1886.... 

400 
400 

Corn 

Corn 

1887... 

Total. 

00 

Com 

'l83K 

188« 

1B8T.... 

2.800 

8.400 

Total, 

Plat  0  18. 

Plat  D  16. 

un.... 

00 

400 

1,000 

Flax 

89K 

1882... 
1883... 
1884... 

00 
400 
00 

Amber  oane .... 
Amber  cane.... 
Potatoes 

188A.... 

Com  and  pota's 
Sorffhnm 

188B.... 

888 

1886.... 

•400 
00 

SQuash 

1886... 
1886... 

Total, 

400 
1,600 

Com 

275 

1881.... 

Com 

199  9-16 

Com 

1.256>^ 

TotaL 

1.800 

2.400 

Plat  D  16. 

Plat  D  17. 

ua.... 

300 

Amber  oane .... 

1882... 

400 

Amber  cane.... 

UBS.... 

400 
400 

Amber  cane .... 
Potatoes 

632 

1883... 
1884... 

400 
400 

Com 

1.761 

1884.... 

Potatoes 

892 

1886.... 

400 

Potatoes 

814 

1886... 

400 

Potatoes 

310M 

1886.... 

200 
1.600 

Com 

1.489>^ 

1886... 

Total. 

200 

Com 

1.666K 

ToUO, 

1.800 

*  And  ten  cords  stable  manure. 
46 
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Fertilizebs  Applied  and  Crops  Produced  —  {Continued). 


Plat  D18. 



YEAR. 

Plat  D  i». 

TEAR 

GBOP. 

Fertiliser 
per  acre. 

OBOP. 

Kind. 

Amount 

Kind. 

Amount 

1882.... 
1888.... 
1884.... 
1888.... 

Lbs. 
600 

400 

400 

400 

00 

1.800 

Amber  cane.... 
Amber  oane.... 

Pototoes 

Potatoes 

Com 

Lbs. 

1.181 

670 

411 
1.006 

863 
264X 

247M 
IW  1-16 

1.138 
832 
87  >i 
2827-16 
207 

349 
19H 
214  6-16 

147K 
346 

1883... 
1884... 
1886... 
1886... 

Total, 

Lbs. 

400 
400 
40. 
400 
1,600 

Amber  oane .... 

Pototoes 

Pototoes 

Com 

Lbs. 

414 

201*4 

1.487  >^ 

1886.... 

Total. 

Plat  E  16. 
Amber  oane.... 

Potatoes 

Com 

1883... 
1884... 
1886... 
1886... 
1887... 

Total. 

Plat  E16. 

1888.... 
1884.... 

400 
400 
400 
200 
00 

400 
400 
400 
200 
00 

Amber  cane .... 

Potatoes 

Oato 

83S 
182 

1886.... 

Com 

199  7-16 

1886.... 

Com 

Com 

194K 

1887.... 

Plat  E  17. 
Amber  cane  ... 

Pototoes 

Oats, 

1.400 

Total. 

1,400 

1883... 
1884... 
1888... 
1886... 
1887... 

Total, 

1888.... 
1884.... 
1886.... 

400 
400 
400 
400 

400 
400 
400 

PLATE18. 

Com. 

Pototoes 

Oato 

Com 

Com 

1,489 
676 

1886.... 

Com.  

216)4 

1887.... 

Cora 

178  1-lC 

Plat  E  19. 
Amber  cane.... 

Pototoes 

Oato 

Plat  F  17. 
Wheat 

Total. 

1,600 

1,200 

1888.... 
1884.... 

400 

400 
400 
800 

1886... 
1886... 
1887... 
Totol, 

400 
400 

87^ 

1886.... 

Com. 

203*^ 

1886.... 

Com 

Pototoes 

482X 

Com 

1887.... 

800 

2,000 

Total. 

1886... 
1886,.. 
1887... 

Total. 

400 
400 



Plat  P.19. 
Wheat 

1886.... 

400 

Plat  P  18. 
Wheat. 

88  ^^ 

1886.... 

400 

Com 

Potatoes 

Cora 

l-JOV 

1887.... 

Pototoes .T 

421X 

Total. 

800 

800 
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TEAR 


1884.... 
1880.... 
1886.... 
1887.... 

Total. 


Is 


Lbs. 

1,000 


400 


1,400 


Flat  Fao. 

CHOP. 


1885.... 
1886.... 
1887.... 

400 

Total, 

400 

1885.... 
1880.... 
1887.... 

.Total, 


680 
400 


1,060 


Kind. 

Amount 

Com 

Lbs. 

103 

Pampkln 

CJom 

1563-16 

Potatoes 

806K 

PULT  G  18. 

Tobaooo 

Tomatoes. 

Plat  G  90. 

Tobacoo 

Tomatoes 

Com 

YEAR 

11 

1884... 

Lbs. 

400 

1885... 

1886... 

400 

1887... 

Total. 

800 

Plat  P  21. 


gbOp. 


Kind. 


1885... 

480 

1886... 

400 

1887... 

Total, 

880 

Beans 

Sauashes 

Oom 

White  potatoes. 

Plat  G  19. 

Tobacco 

Tomatoes. 


Amount 


Lbs. 

166  ll-lft 
898K 


1886.., 
1886... 
1887... 
Total. 


Plat  G  22. 


400 


400 


Plat  G  ai. 

Com. 

Tomatoes.. 
Corn 


TEAB. 


1885. 
1886., 
1887. 


Total. 


PertUizer, 
per  acre. 


Lbs. 

400 


Obop. 


Kind.^ 


Oom 

Tomatoes.. 
Oom 


Amount 


No  conclnsion  reached,  since  this  is  simply  the  beginning  of  the 
experiment.  The  apparent  comparative  effect  of  fertilizers  for 
this  season  discussed.     Potash  gave  no  positively  noticeable  effect 

Phosphoric  acid  hastened  maturity. 

Nitrogen  delayed  ripening  and  lengthened  the  growing  season. 
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WATER  SUPPLY. 

The  Station  water  supply  is  derived  from  a  stratum  of  grayel 
and  sand  in  a  wooded  hillside  about  one  and  one-half  miles  north- 
west from  the  Station.  Up  to  this  year  the  water  has  been  col- 
lected in  a  small  reservoir  6x6x4  feet  When  full  there  would 
be  about  350  gallons  of  water  above  the  draught  pipe. 

The  water  was  collected  by  a  main  catch-water  drain  1,700  feet 
long  from  a  spring,  and  by  numerous  branches  from  the  hillside 
-above. 

This  drain  has  supplied  considerable  water  when  active  for  its 
entire  length,  but  owing  to  its  open  character  has  of  course 
lost  much  of  the  water  and  cost  a  great  deal  in  the  way  of 
reopening  for  repairs  since  its  establishment  under  private 
ownership. 

Once  or  twice  before,  since  the  organization  of  the  station,  this 
ditch  has  been  more  or  less  thoroughly  repaired  and  there  has 
been  at  still  other  times,  and  in  fact,  nearly  always  during  a  diy 
time  too  little  water  to  do  more  than  run  one  thing  at  a  time,  t.  «., 
when  water  was  being  used  for  the  green-house,  the  dairy  and 
laboratory  were  necessarily  cut  off  and  vice  versa. 

The  past  summer  the  whole  main  ditch  was  opened.  Some  of 
the  main  line  and  many  of  the  laterals  were  found  filled  with  roots ; 
the  supply  of  water  seemed  abundant,  if  storage  enough  coidd  be 
afforded  to  draw  upon  for  a  full  day's  supply,  or  in  case  of  an 
emergency. 

The  old  tiles  as  a  main  were  abandoned  and  wrought  iron  pipes 
laid  in  their  stead,  with  tile  laid  wherever  there  seemed  to  be  a 
<;hance  to  bring  in  an  additional  supply  of  water.  Iron  laterals 
were  laid  to  small,  deeply  inclosed  basins,  which  were  often  the 
termini  of  one  to  three  lines  of  tiles  that  were  laid  to  follow  back 
some  source  of  water  and  conduct  it  to  the  iron  lateral. 

By  this  means  as  much  water  was  collected  during  the  dryest 
part  of  the  season  as  could  be  discharged  through  a  1^  inch  pipe 
with  a  fall  of  7  feet  in  700  feet  of  pipe.  Some  water  is  also  received 
from  pipes  not  connected  with  the  long  main.  « 

The  total  amount  of  pipe  laid  was  700  feet  of  1^  inch,  and  1,500 
ieet  of  1  inch. 
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There  has  been  a  good  supply  for  all  ordinary  purposes  since 
and  no  necessity  for  taking  turns  in  using  water.  Recently,  there 
has  been  added  a  wooden  reservoir  11^x22.^  feet  in  lateral  dimen- 
sions and  6  feet  deep.  This  will  never  stand  quite  full,  but  for 
every  foot  above  the  draught  pipe  will  add  1,935  gallons  of  water 
on  which  to  draw  in  case  of  necessity. 

THE  NEW  BARN. 

Stands  nearly  north  and  south  and  presents  a  broadside  view 
to  the  street,  as  the  station  is  approached  from  the  village.  It  has 
a  lantern  roof  surmounted  by  two  cupolas,  each  10  feet  square, 
which  set  equally  distant  from  the  ends  over  the  middle  of  the 
second  bents. 

Glrotind  was  broken  for  this  barn  August  9.  It  sets  south 
of  the  old  one  and  parallel  with  the  south  portion.  The  west  side 
of  the  new  bam  is  in  the  same^straight  line  with  the  east  side  of 
tiie  oldy  and  there  is  a  space  of  50  feet  between  the  nearest  comers. 

The  basement  wall  of  the  new  barn  is  97x51  feet  outside  measure 
at  the  level  of  the  door  sills.  There  is  a  "  batter  "  on  the  outside 
of  6  inches  from  the  door  siUs  to  the  top  of  the  walL  This  gives 
the  size  of  the  bam  which  just  covers  the  wall,  96x50  feet  The 
basement  within  the  walls  is  92x46  feet,  and  9  feet  high  above  the 
door  sills,  which  give  the  level  for  the  highest  point  of  the  main 
floor. 

The  basement  is  lighted  by  10  windows  of  twelve  10x14  lights, 
and  eight  panes  of  10x12  glass  in  a  transom  over  each  of  the  two 
pairs  of  double  sliding  doors  which  allow  admission  to  a  team  on 
the  east  side  20  feet  south  of  the  northeast  comer,  and  in  the  middle 
of  the  south  end.  Passing  in  at  the  east  door,  one  enters  a  feeding 
floor  16  feet  wide  which  can  be  used  to  bring  green  food  direct 
from  the  cart  to  the  animals,  and  to  remove  the  excrement  and 
Utter. 

On  the  east  side  and  south  of  the  doorway  is  a  "  tie-up  "  60  feet 
long  with  a  4^  feet  walk  behind  the  animals  and  around  the  south 
end.  Opposite  this  "  tie-up  "  is  another  31 J  feet  long,  with  a  wall 
of  the  same  width  around  it,  and  three  box  stalls  10x14  feet 

The  silo  is  in  the  northwest  comer.  It  is  14x16x30  feet, 
extending  from  2^  feet  below  the  basement  floor  to  the  second 
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floor  above.  Between  the  silo  and  box  stalls,  a  passage  4^  feet 
-wide  and  a  four-foot  door  makes  the  way  from  the  cow  stable  to  the 
dairy  nearly  a  straight  line.  In  the  northeast  oorner  a  room  is 
intended  to  be  used  as  a  bam  office  or  herdsman's  room. 

The  stairway  leading  to  the  main  floor  is  between  this  room  and 
another,  designed  for  a  lying-in  stall,  or  storage  for  feed  or  bed- 
ding. A  passage  between  the  latter  and  the  silo  leads  to  a  room 
under  the  driveway  10x11  feet  which  will  hold  700  bushels  of 
roots.  The  floor  of  this  room  is  on  a  level  with  the  silo  bottom. 
The  floor  of  the  basement  is  all  of  cobblestone  and  cement, 
except  the  platforms  and  gutters  which  are  of  elm  plank  laid  in 
fresh  cement.  Very  little  of  the  floor  is  level  The  feeding  floor 
slopes  gently  to  three  central  points  which  are  connected  with  a 
drain.  The  small  room  under  the  driveway  is  also  connected  with 
the  same  drain  and  a  branch  of  it  reaches  under  the  silo  floor  but 
has  no  connection  with  the  silo. 

The  "tie-ups"  with  the  walks  around  same,  and  the  box- 
stalls  on  the  west  side  all  slope  to  the  gutters  which  are  to 
empty  through  glazed  tile  with  cemented  joints  into  a  cistern  3  or  4 
rods  south  of  the  barn.  This  cistern  will  be  at  one  extremity  of 
the  manure  yard  which  will  be  so  graded,  that  whatever  drainage 
there  may  be  from  the  manure  pile  will  return  to  the  cistern,  the 
-contents  of  which  will  be  kept  pumped  over  the  manure  pile. 
This  liquid  will  be  supplemented,  when  necessary  to  prevent  burn- 
ing, by  water  from  the  bam  supply  pipe  which  extends  through 
the  south  wall  of  the  basement  for  that  purpose.  Betuming  to  the 
basement  we  pass  up  the  stairs  indicated  above,  and  find  ourselTes 
at  the  left  of  the  main  entrance  at  the  north  end.  There  are  6 
bents  of  16  feet  each  lengthwise  the  barn,  and  the  50  feet  width  is 
apportioned  into  two  outside  bents  of  17  feet  each,  and  the  mid- 
dle one  of  16  feet  The  silo  occupies  the  whole  of  the  northwest 
bent  and  a  grain  room  behind  the  stairway  fills  the  northeast  bent. 
The  remainder  of  the  main  floor  is  open,  except  for  the  interior 
posts  at  intervals  of  16  feet,  which  support  the  upper  floor  and 
roof.  This  main  room  less  the  north  bent  is  80x50  feet  and  is  15 
feet  high.  It  will  be  used  for  storing  such  experimental  field 
crops  as  may  be  found  desirable  to  keep  by  themselves  longer 
/than  to  take  harvest  weights;  to  store  hay;  aiid  to  work  the  horse 
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power,  and  feed  and  silage  outters,  threshing  and  winnowing 
mftchines. 

Above  the  stairway  from  the  basement  a  series  of  short  flights 
of  stairs  rise  alternately  to  the  north  and  south  and  famish  easy 
commnnication  between  the  basement  and  storage  loft,  and  also 
easy  access  to  the  upper  windows  used  to  ventilate  the  main  bam, 
to  the  hay  carrier  track  and  the  cupolas  were  part  of  the  meteoro- 
logical instruments  will  be  located.  Hay  is  drawn  up  and  thrown 
down  through  an  opening  in  the  second  floor  11x15  feet  in  the 
middle  of  each  of  the  middle  bents. 

This  is  briefly  the  plan  of  the  bam.  It  was  planned  and  has 
been  btult  with  three  leadings  points  in  view : 

First,  the  storage  of  plat  crops  separate  from  each  other.  The 
desirability  of  such  a  plan  has  been  freshly  demonstrated  the  past 
season  with  fertilizer  experiments  on  grass  and  oats.  A  few 
samples  were  taken  for  analysis  by  the  chemist  in  the  prosecution 
of  his  regular  studies  on  the  composition  of  crops.  On  analysis 
his  attention  was  attracted  by  an  interesting  point  which  it  was 
d^irable  to  follow  up,  but  which  had  been  lost  by  mixing  the  plat 
with  the  common  field  crops. 

Another  point  is  that  when  a  crop  is  ready  for  harvest  there  is 
often  more  time  required  for  detailed  examination  than  weather 
conditions  will  allow,  and  if  ample  storage  can  be  provided  into 
which  such  crops  can  be  placed  they  can  be  examined  in  detail 
with  no  danger  of  loss,  and  unmolested  by  climatic  conditions. 

The  second  and  central  point  was  the  accommodation  of 
dairy  stock  It  has  been  proposed  to  give  a  fair  and  itnpartial 
trial  to  representative  breeds  of  dairy  cattle  throughout  in 
every  controllable  respect  It  is  evident  to  all  that  such  an 
experiment  must  be  provided  with  ample  stabling  accommoda- 
tions that  one  set  of  animals  may  not  be  at  disadvantage 
from  colder  stabling  or  other  unpleasant  drawbacks  resulting  from 
poor  stable  accommodations.  This  bam  basement  is  well  lighted, 
watered,  and  promises  to  be  so  comfortable  a  home  for  dairy  animals 
that  there  can  be  no  question  arise  as  to  its  fitness  for  the 
object  in  view. 

The  broad  feeding  floor  was  specially  designed  to  provide  room 
for  experimental  feeding  with  a  larger  number  of  animals  than  we 
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have  accommodation  for  elsewhere.  Where  all  the  food  is 
weighed  and  every  animal  has  its  ration  separate  from  its  fellows 
more  room  is  required  than  in  ordinary  feeding,  especially  where 
the  scales  must  be  used  for  every  item. 

Water  is  brought  to  the  floor  and  can  be  drawn  into  a  pail  and 
weighed,  or  the  animals  can  be  watered  by  lifting  the  cover  in 
its  manger  for  that  section  of  the  continuous  water  box  for  that 
line  of  stanchions.  Incidentally,  too,  there  will  be  the  object  lesson 
open  to  all  our  visitors  and  readers  in  regard  to  the  disposal 
and  care  of  manure.  This  has  been  detailed  above  and  need  not 
be  repeated  here. 

Third,  to  provide  a  suitable  place  for  some  of  our  meteorolc^cal 
instruments. 

Up  to  the  present  time  the  sunshine  recorder  has  been  from 
place  to  place  with  the  result  of  breaking  the  record  as  may  be 
seen  in  this  report.  The  anemometer  can  only  be  attended  to  by 
an  observer  daily  invading  that  portion  of  the  station  building  set 
apart  for  the  private  use  of  the  Director's  family. 

Hence  the  adaptation  of  the  bam  to  this  use  by  providii^  stair- 
ways and  inclosing  a  room  in  the  north  cupola  which  can  bec6me 
the  meteorological  room  of  the  station. 

The  construction  of  the  silo  is  detailed  below.  It  has  been 
found  that  silos  may  not  only  be  filled  and  their  contents  properly 
cured  without  weighting,  but  that  wooden  walls  are  better  than 
stone  for  preserving  silage. 

In  the  construction  of  this  silo  the  stone  walls  of  the  basement 

were    used  so  far  as  they  went,  then  wood  was  used  for   the 

remainder.     This  use  of .  the  two  kinds  of  material  will  give   the 

station  a  chance  for  an  annual  trial  of  both  kinds,  under  the  same 

conditions. 

CoNSTBUcmoN  OP  Silo. 

The  stone  wall  is  2^  feet  high  on  the  interior  sides  and  11^  feet 
high  on  the  exterior  sides.  The  bottom  consists  of  6  inches  of 
stones,  through  which  a  line  of  tile  connects  with  a  ditch,  and  3 
inches  of  cement  made  up  with  two  parts  cement  to  three  of  gravel 
The  stone  sides  are  plastered  up  smooth  from  the  floor  to  the 
wooden  walL  The  upright  timbers  of  the  silo  are  28  feet  long  by 
5x10  inches,  set  edgewise  to  the  silo,  3  feet  8  inches  apart  with 
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2x10  set  between.  The  outsides  above  main  wall  have  only  2x10 
supported  by  the  exterior  walls  of  the  bam.  The  inside  is  boarded 
horizontally  with  matched  hemlock,  sheathed  with  tarred  building 
paper,  and  boarded  again  with  matched  pine.  The  bottom  of  the 
timbers  are  backed  by  the  nine  inches  of  stones  and  cement  of  the 
basement  floor,  and  they  are  strongly  supported  in  the  middle  by 
the  main  floor  and  by  the  second  floor  at  the  top.  The  outside 
is  covered  with  a  good  quality  of  hemlock  flooring. 

In  the  basement  there  is  a  door  3x7  feet  through  which  to 
remove  silage  when  low  enough,  while  a  trap  through  the  main 
floor,   and  two  doors  above  in  a  vertical  line  allows 'the  most 
economical  filling  and  emptying. 
47 
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METEOBOLOGT  FOR  1888. 

The  past  season  has  seemed  a  comparatiyelj  cold  one  to  those 
who  are  accustomed  to  this  locality.  There  has  been  a  great  deal 
of  wind,  often  rising  in  the  morning  and  going  down  at  evening. 
This,  if  not  a  normal  characteristic  of  the  neighborhood,  may,  from 
its  drying  and  cooUng  effect,  account  in  part  for  the  impression 
that  the  season  has  been  colder  than  usual. 

The  monthly  extremes  of  temperature  together  with  the  monthly 
means  of  the  three  previous  years  have  been  as  follows : 

Extremes  and  Bange  of  Temperature  for  1888,  with  Monthly 
Means  for  Four  Tears. 


1888. 


January 

February 

March 

April 

May 

June 

July 

Aueust 

September 

October 

November 

December 

Mean  yearly  temperature 


43.2 

49. 

67. 

82.6 

79.8 

94.1 

89.8 

92.6 

S3  A 

62.7 

73.0 


"S 

•a 

a 

fa 

so 

u 

H 

aB 

dS 

0 

a 

« 

s 

s 

s 

—  6.° 

—  7.° 
0.0° 

19.0 
29.0 
40.0 
49.0 
48.3 
33.5 
29.0 
18.0 


24.3 
31.1 
82.7 
48.5 
63.4 
74.8 
78.1 
78.2 
69.6 
51.1 
47.4 


8.4 
14.6 
16.6 
30.5 
46.1 
55.6 
56.4 
67.9 
48.6 
37.3 
31.4 


49.2 

66. 

57. 

63.5 

50.8 

54.1 

40.8 

44.3 


52 
P 


1888. 
17.80 

24.38 

26.98 

43.28 

66.40 

70.46 

71.16 

70.48 


I 

is 


49.5  I  59.84 
33.7  44.37 
66.0  I     39.28 


1887. 
21.60 

26.42 

27.66 

43.86 

66.80 

69.22 

78.00 

68.92 

69.65 

46.11 

37.30 

28.36 

47.65 


P 

ai 
la 


1886. 
20.68 

33.23 

32.37 

60.40 

58.45 

67.96 

71.47 

69.70 

63.60 

61.07 

87.17 

22.86 

47.40 


1 

is 


1886. 
31.06 

14.33 

31.16 

43.78 

68.08 

68.98 

72.81 

66.88 

60.86 

49.04 

39.90 

28.89 

46.91 


Inspecting  the  table  of  mean  monthly  temperatures  one  finds  four 
months  to  have  been  warmer  than  the  mean  of  the  corresponding 
months  of  the  three  years  1885-6  and  7,  while  seven  have  been 
colder.  Adding  the  differences  of  temperature  between  the  months 
of  1888  which  were  found  warmer  than  the  mean,  and  also  those 
where  these  months  were  colder,  and  subtracting,  gives  12.2^  F. 
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lower  temperature  for  the  eleven  months  of  1888  than  for  the  mean 
of  the  corresponding  months  compared. 

The  greatest  depression  from  the  mean  was,  in  the  order  named: 
October,  May  and  January  respectively,  4.37°  F.,  4.36°  F.  and 
3.54°  F. 

The  greatest  elevation  above  the  mean  was,  in  the  same  ordei* : 
February,  June  and  August  respectively,  3.54°  F.,  2.42°  F.  and 
2.28°  F. 

That  part  of  the  table  devoted  t6  maximum  and  minimum  tem- 
perature means  and  range  is  interesting  as  showing  something  of 
the  vicissitudes  Of  temperature  to  which  our  crops  must  be  sub- 
jected. These  figures  do  not  tell  the  whole  story,  either,  for  these 
extremes  are  very  apt  to  occur  with  only  a  comparatively  short 
interval  between  them,  and  then,  too  often,  when  vegetation  is 
struggling  with  an  inadequate  water  supply.  The  periods  of  sum- 
mer drought  are  usually  those  of  greatest  and  most  rapid  range  of 
temperature  during  the  growing  season. 

The  number  of  days  in  each  month  on  which  there  was  an 
appreciable  amount  of  precipitation  is  recorded  and  compared 
with  similar  data  for  previous  years  in  the  following  table : 

Days  on  which  Precipitation  was  Appbeciablb. 


a 

1 

1 

^ 

< 

»-» 

1 

< 

»4 

I 

s 

1 

1 

1 

1 

Msa. 

9 
13 

12 
13 

10 
9 

6 
10 

7 
10 

7 
5 

4 
11 

6S 

1883. 

13 

13 

13 

11 

16 

186 

1884. 

11 

U 

16 

11 

16 

10 

13 

6 

7 

13 

8 

10 

187 

1895. 

13 

7 

8 

13 

13 

13 

9 

20 

6 

13 

16 

13 

139 

1886. 

13 

11 

11 

10 

7 

7 

13 

6 

11 

9 

11 

13 

130 

1887 

12 

16 

10 

9 

7 

9 

10 

7 

6 

16 

9 

9 

117 

lasa 

U 

« 

9 

9 

16 

13 

7 

11 

9 

19 

13 

Average  of 

prevlons 

years.... 

13 

13 

11.4 

10.8 

11.6 

9.8 

11.3 

9.7 

7.6 

11 

9.1 

l«88  +  or- 

+3 

-6 

-^ 

—3 

+4 

+3 

—4 

+1 

+1 

+7 

+3 
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Precipitation  by  Months  Since  1882. 


YEARS. 

5 
1 

"2 

1 

...: 

^ 

< 

1 

6 

s 

s 

a 

1 

J 

1 

§ 

5 

1883 
18R8 

In. 

0.«J 
1.83 
1.07 
1.18 
0.18 
0.78 

In. 
l.u 

2.01 
0.61 
0.96 
2.97 
1.04 

In. 

0.88 
2.64 
0.12 
1.13 
0.48 
1.43 

In. 

1.68 
0.83 
1.26 
4.18 
1.37 
3.00 

In. 

4.46 
2.49 
1.68 
1.92 
0.46 
2.79 

In. 

3.69 
4.12 
2.01 
2.49 
2.02 
2.01 
8.88 

In. 

2.42 
2.98 
2.33 
4.64 
4.41 
6.37 
0.99-1- 

In. 

2.37 
3.47 
1.44 
6.02 
2.86 
3.03 
4.02 

In. 

1.26 
2.12 
8.17 
2.11 
2.31 
0.75 
2.73 

In. 

0.62 
2.10 
1.67 
2.88 
1.89 
1.74 
8.47 

In. 
1.22 

1.64 

1.01 

1.36 

3.48 

1.68 

2.02 

In. 
0.66 

0.73 

0.97 

0.76 

1.24 

1.35 

In. 

25  89 

1884 
1886 

1886 
1887 
1888 

22.30 
23.90 
27  .CT 
22.29 

From  the  above  table  we  deduce  the  mean  monthly  rainfall 
since  and  including  June,  1882.  Below  is  a  comparison  of  this 
mean  monthly  rainfall  with  the  rainfall  of  1888  : 


4 

& 

1 

1 

1 

1 

t 

1 

1 

1 

■» 

1 

Moan  monthly  rainfall . . . 
Rainfall.  1888 

0.96 
0.T8 
—.17 

1.606 
1.04 
-.666 

l.OB 
1.48 
+.40 

1.834 
8.00 
n.l66 

2.18 
2.79 
+.61 

2.8t3 
8.88 
41.007 

3.86 

0.90 

-2.8T 

3.08 
4.02 
♦.90 

1.96 
2.73 

♦.78 

1.73 
8.47 

♦1.74 

1.608 
8.01 

+.822 

0.9S 

For  1888,  f  or  —  mean  ... . 

Ezc««8  over  mean  in  eleven  months,  3.400  inches. 

This  record  of  rainfall  for  the  winter  months  is  hardly  to  be 
relied  on,  since  much  of  the  precipitation  is  snow,  which  frequently 
blows  over  and  out  of  the  gauge,  so  there  may  often  be  a  consid- 
erable fall  with  not  enough  lodged  in  the  gauge  to  be  appreciable 
when  melted  and  measured. 

This  objection,  however,  does  not  a£fect  the  summer  months, 
which  most  concern  our  farm  crops  and  animals. 

During  these  months,  from  April  to  October  inclusive,  the  rain- 
fall for  1888  has  exceeded  the  average  for  the  six  preceding  years 
of  every  month,  except  the  droughty  one  of  July,  when  the  fall  was 
only  .99  inch,  which  is  2.87  inches  below  the  average. 

This  comparison  brings  out  the  fact  that  for  six  months  the  rain- 
fall was  in  all  6.383  inches  more  than  the  average,  and  that  the 
deficiency  for  July  reduced  the  excess  to  3.513  inches  for  the 
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season.  Thus  we  may  say  the  past  season  has  been  (except  the 
drouth  of  July)  a  rainy,  or  wet  one,  as  well  as  a  cool  one,  for  we 
have  seen  that  the  lower  temperature  was  in  harmony  with  the 
popular  belief,  while  the  sunshine  record  was  2.5  percent  lower 
than  the  average  of  the  four  midsummer  months  for  three  previous 
years. 

Wind. 

The  direction  of  wind  has  been  recorded  by  an  anemometer  put 
in  successful  operation  by  a  former  observer  who  *  had  some 
difficulty  in  clearly  interpreting  the  record  owing  to  the  running 
together  of  the  lines  and  consequent  wearing  away  of  the  paper. 
This  difficulty  was  overcome  by  increasing  the  distance  and  speed 
of  movement  by  clockwork  past  the  recording  pen,  and  decreasing 
distance  traversed  by  the  pen  itself,  as  it  with  the  vane  to  which 
it  is  attached  obeys  every  fluctuation  and  change  of  the  wind. 

The  record  of  direction  is  accurate  and  continuous. 

An  attempt  to  record  the  force  in  pounds  has  not  yet  been  a 
success.  The  record  of  prevailing  wind  obtained  during  the 
summer  is  given  below.  For  several  days  in  June,  and  more  than 
half  of  July  no  record  was  taken.  At  several  other  times  there  were 
breaks  for  short  intervals.  All  the  hours  of  positive  record 
obtained  are  given  in  hours  in  the  following  table  under  the  head- 
ing of  the  direction  from  which  the  movement  proceeded.  The 
differences  between  the  hours  of  record  and  24  were  either  calms 
or  when  the  wind  was  too  light  to  give  movement  to  the  vane  and 
is  left  blank. 

♦  C.  S.  Plumb,  Prof,  of  Ag.,  etc.  Knoxville,  Tenn. 
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874  Eepobt  of  the  Farm  Supebintendent  op  the 

Pbevailing  Wind,  April  to  October  Inclusive,  1888. 
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31 
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Prevailing  Wim)  —  (Continued). 
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Kepobt  of  the  Farm  Supbrintendknt  of  the 


Frosts. 

The  latest  frosts  in  spring  and  earliest  in  fall  were  on  May  21st  and 
September  6th,  thus  making  the  season  between  frosts  on  the  Station 
farm  108  days.  The  frosts  which  occurred  on  the  mornings  of 
September  6th  and  7th  did  little  or  no  damage  on  the  farm,  as  com, 
sorghum  and  other  crops  were  yet  standing  and  escaped  unharmed. 
These  crops  were  too  immature  for  harvest  at  that  time,  about  the 
usual  harvest  season,  owing  undoubtedly  to  the  general  backward- 
ness of  the  season,  as  well  as  to  the  duU  and  cloudy  weather  of  the 
later  part  of  the  summer,  and  they  were  left  standing  for  some 
time  at  the  risk  of  being  frost-bitten,  in  the  hope  that  there  might 
be  a  few  sunny  days  which  would  go  far  toward  maturing 
the  crop. 

Some  Casual  Phenomena   Observed   during   the  Season  have  been  as 

FOLLOWS  : 


Polar 
bands. 

Auroras. 

Solar 
halos. 

Lunar 
halos. 

Rainbows. 

• 
Mock  sons. 

January 

2l8t-29d-94th 

February 

9Sth 

March. 

18th 
3d.  nth 

19th 

April 

17th 

S5th 

May 

2l8t 

June 

July 

AuRust. 

20th 

September. 

8d-7th 
nth.  16th 

9th-12th.l6th 

October 

15th-19th 
14th 

November. 

1st 

March  18th.  Bobins  first  seen. 

March  27th.  Thunder  shower  of  short  duration. 

April  9th.  White  frost 

April  10th.  Red  maple  in  bloom. 

May  3A  White  frost 

May  4tlL  Swallows  iappeared. 

May  21st  White  frost 

September  6tlL  White  frost 
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Sepimiber  7th.  White  frost 

October     10th.  Ground  frozen  \  inch. 

October     11th.  White  frost 

Ocioher     15th.  White  frost. 

October    22d.  White  frost;  ground  frozen. 

SUNSHINB  KeOOBD. 

On  June  4th,  paper  of  suitable  quality  for  records  having  been 
obtained,  the  Negretti  &  Zambra  sunshine  recorder  was  returned 
to  the  old  position  which  it  had  occupied  previous  to  September 
8,1887. 

A  full  record  of  all  sunshine  was  secured  up  to  October  1st, 
when  a  Station  observer  was  cut  off  from  access  to  the  place,  and 
the  record  was  again  discontinued.  Below  is  a  comparison  of  sun- 
Bliine  record  for  1888,  with  the  corresponding  periods  of  previous 

48 
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Bepobt  of  the  Fabm  Supbbintendent  of  the 


OoMPAMsoN  OF  Daely  Sunshinb  Reooeds,  June  to  Seftbmbeb 

Inolusivb. 


MONTa 

1886. 

1886. 

1887. 

188& 

"SSI 

§2 

June   1 

13.16 

11.00 

10.80 

1.16 

6.46 

13.16 

8.16 

4.80 

18.46 

13.46 

12.46 

13.00 

6.16 

13.80 

4.46 

8.00 

13.16 

18.46 

13.16 

9.00 

7.30 

7.16 

14.16 

18.00 

8.16 

18.80 

10.46 

3.46 

0.16 

8.46 

13.80 

3.46 

8.00 

18.46 

13.00 

13.46 

9.46 

13.16 

6.16 

10.46 

13.46 

6.16 

11.30 

7.00 

9.46 

3.30 

3.46 

11.30 

10.16 

9.16 

8.00 

0.46 
7.16 
4.30 
11.16 
14.00 
13.30 
18.46 

4.00 

.46 

11.46 

1.80 
7.00 
2.46 
12.16 
13.39 
13.46 
10.00 
14.00 
18.46 
9.16 
3.00 

1.80 
9.16 
4.00 
1.80 
10.80 
3.00 
9.80 
13.80 
11.80 
13.46 
13.80 
13.00 

4.80 

11.80 

9.46 

1.00 

12.16 

10.80 

4.30 

8.46 

13.00 

4.15 

7.00 

7.46 

11.30 

13.36 

13.80 

11.00 

9.80 

8.80 

11.30 

4.00 

4.16 

T.16 

2.16 

10.00 

0.00 

2.80 

11.90 

16.06 

a 

lfi.06 

3 

15.08 

4 

15.00 

6 ;.; 

15.09 

6 

15.10 

7 

15.11 

8 

16  .IS 

9 

15.^ 

10 

15.14 

11 

16.15 

12 

15.15 

13 

15.16 

U 

15.16 

16 

16.16 

16 

15.17 

17 

15.17 

18 

15.18 

19 

15.17 

90 

16.17 

ai 

15.17 

aa 

15.17 

33 

15-17 

24 

15.17 

as 

15.17 

36 

15.16 

37 

15  16 

38 

15.15 

39 

15.15 

80 

15  15 

Total 

281.00 

362.16 

217.46 

207.43 

457  09 

Per  cent  of  possible  sunshine 

61.6 

64.2 

47.6 

46.7 
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87» 


MONTH. 


1886. 


1886. 


1888. 


S 

P4 


Jnly  1 

a 

8 

4 

•  6 

6 

7 

8 

9 

10 

11 

la.. 

18 

u 

16 

16 

17 

18 

19 

90 

a 

93 

» 

M 

96 A 

96 

97 

98 

90 

80 

81 

Total 

P€»r  cent  of  poesible  sunshine 


14.00 

2.45 

4.46 

4.16 

10.00 

12.16 

5.00 

13.80 

10.00 

10.00 

18.15 

14.00 

1.46 

1.16 

10.16 

0.16 

13.80 

12.80 

12.30 

11.30 

8.46 

10.46 

9.00 

6.00 

6.16 

1.46 

18.46 

11.80 

11.16 

13.30 

13.46 


13.16 

6.16 

13.80 

12.46 

18.00 

0.16 

6.46 

14.00 

3.16 

11.46 

10.00 

11.46 

8.00 

1.16 

1.00 

8.16 

2.46 

1.00 

7.00 

9.00 

10.80 

18.00 

12.00 

6.16 

10.16 
10.00 
4.80 
7.46 
8.16 


11.00 

12.80 

10.16 

11.16 

4.46 

8.00 

12.46 

13.00 

4.16 

3.16 

13.00 

18.00 

11.16 

11.80 

1.80 

10.16 

4.00 

1.16 

11.00 

11.00 

8.16 

4.80 

9.00 

10.30 

0.80 

8.00 

12.30 

11.16 

7.00 

11.80 

11.46 


8.00 
18.16 
12.86 
11.80 

8.80 
12.96 
12.00 

6.16 

.46 

12.00 

6.46 

7.00 
10.90 
11.46 
10.46 
13.80 

6.30 
+ 

4.80 
10.00 
10.80 
10.00 

7.00 
18.00 
13.46 

3.80 

6.80 
10.00 

9.80 
13.00 

4.46 


'    16.18 
16.19 
16.19 
16.11 
16.10 
16.08 
16.8 
16.7 
16.6 
16.6 
16.4 
16.8 
16.1 
14.69 
14.68 
14.66 
14.66 
14.64 
14.69 
14.60 
14.48 
14.48 
14.48 
14.48 
14.41 
14.89 
14.87 
14.88 
14.88 
.  14.81 
14.38 


243.10 


62.6 


267.80 


67.9 


370.67 


68.9 


463.U 
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Comparison  of  Daily  Sunshinb  Records  —  {Gontirmedj. 


MONTH. 

1886. 

1886. 

1887. 

1888. 

6 

B 

ss 

AQf^Ylgt      1.  -r,..,,,.   --................,...,.,   . 

10.46 
7.16 
0.0 
8.00 
4.00 

12.00 
2.30 
7.00 
8.46 
2.30 

12.00 
4.30 
2.46 
7.16 

12.00 

12.46 

10.16 
7.80 
8.45 
8.16 
2.00 
9.00 
.30 
.00 
2.45 
7.30 
7.46 
3.30 

11.00 
9.16 

10.00 

6.16 

11.00 

8.16 

9.46 

3.45 

12.30 

4.46 

12.16 

11.16 

11.30 

6.00 

10.15 

6.06 

8.00 

13.00 

.16 

8.46 
12.30 
11.30 

6.45 
10.30 

6.30 
11.00 
11  30 
10.80 
10.30 
4.16 
2.16 

10.45 

11.15 

11.35 

6.10 

2.45 

8.30 

12.46 

12.30 

12.00 

1.16 
11.00 
11.46 
9-30 
4.15 
6.15 
4.30 
6.15 
6.16 
10.46 
3.00 

4.30 
1.00 

10.30 
0.16 
6.15 
9.00 

10.46 
0.45 

11.46 

12.80 
7.80 
7.16 
3.45 
2.46 
8.00 

12.00 
8.15 

12.00 

12.20 
3.45 
4.00 
2.00 

10.16 
2.16 
8.00 
2.30 
2.00 

12.45 
8.30 
0.00 
4.00 
6.45 

10.80 

•    11.45 

0.00 

8.30 

9.80 

10.90 
8.00 

14.26 

2 

14.24 

3 

14.22 

4. 

14.30 

6 

14.1T 

6 

14.U 

7 

14.13 

8 

14.11 

9. 

14.8 

10. 

14.6 

11 

14.S 

12, 

14.1 

13 .-^ . . . 

18.69 

14 

13.65 

16 , 

18.68 

16 

17 

18.60 
18.43 

18. 

18.45 

19 

18.48 

18.40 

21 

13.88 

2. 

13.86 

03 

13. 8S 

24. 

13.80 

«5 

13.97 

26. 

18.26 

27 

18.B 

28. 

13.18 

29 

13.16 

30 

13.18 

31 

13.18 

Total  snnBhine 

207.00 

240.16 

235.45 

200.60 

428.47 

Per  cent  of  poBSlble  sunshine 

48.3 

66.0 

ii. 

4S.8 
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OoMPABisoN  OP  Daily  Sunshine  Records — (Continued). 


MONTH. 

1886. 

1886. 

1887. 

1888. 

Sept6mb6r  1 1 ...........  r .................. . 

6.80 

12.16 

8.46 

2.16 

2.16 

7.46 

4.80 

0.00 

•  2.30 

4.16 

9.46 

10.16 

4.46 

8.16 

11.46 

4.16 

11.46 

2.46 

10.80 

11.46 

11.80 

6.80 

4.00 

8.16 

11.00 

11.80 

11.09 

11.00 

10.80 

0.30 

10.00 

12.16 

10.46 

7.00 

6.00 

10.46 

10.80 

10.16 

6.46 

4.46 

10.46 

10.80 
3.80 
8.30 
4.46 
6.46 

10.16 
.16 
7.80 
8.80 
6.16 
6.16 
6.16 
6.00 

.46 

.16 

9.00 

9.30 

6.30 

10.16 
12.00 
8.46 

3.80 
3.80 

0.30 

11.16 
8.00 
6.16 
9.80 

12.00 
6.80 
0.00 
7.00 
4.00 
8.00 
0.80 
4.00 

11.30 
6.80 
0.00 
4.30 
6.80 
6.30 
6.80 
3.00 
1.46 
7.00 

10.20 
1.20 
7.26 
3.80 
8.80 
6.00 
6.46 

18.8 

18.6 

13.2 

* 

18.0 

12.67 

12.64 

12.61 

ia.49 

12.46 

10 

ia.4S 

u 

ia.40 

12 

ia.88 

18 

12.85 

U 

la.aa 

15 

12.26 

16/           .             ,                        . 

ia.26 

17 

12.28 

18 

12.20 

19 

12.17 

90 

12.14 

ai 

12.12 

32 

12.9 

23 

12.9 

24 

12.8 

26...: 

12.1 

26 

11.68 

27 

11.66 

28 

11.51 

20 

11.49 

30 

11.46 

Totftl  sQiifthlno  ...  r .........  t .  t ...  T ..  r .  T 

231.80 

200.80 

43.30 

167.06 

878.88 

Pai*  cant  of  DOflflible  snnfihlne. 

62.6 

68.7 

42.0 

42.04 
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It  has  already  been  reported*  that  this  instroment  is  tmable  to 
record  10-16  per  cent  of  total  snnshine  nearest  sunrise  and  siinset» 
also  when  there  is  some  haze  or  smoke,  although  the  stin  may 
not  be  obscured.  The  condensed  footings  from  the  foregoing 
table  have  been  combined  with  similar  data  for  all  the  sunshine 
records  obtained  at  this  Station. 
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In  comparing  the  record  for  June,  1888,  with  previous  years,  it 
will  be  noticed  that  there  was  the  least  sunshine  recorded  in 
1888.  More  sunshine  was  recorded  for  July  than  in  either  1886 
or  1887,  but  less  than  1885  by  one  whole  day's  sunshine.  For 
August  the  reverse  is  true.  There  was  less  sunshine  in  1888  for 
this  month  than  for  the  corresponding  months  of  1886  and  1887, 
while  the  record  for  1885  shows  August  to  have  been  a  very 
cloudy  month.  The  reverse  of  thi^  was  true  of  September  in 
nearly  equal  ratios,  as  there  was  only  157  hours  of  sunshine  in 
1888,  as  compared  with  200  in  1886  and  206  in  1885.  If  the 
record  could  have  been  continued  longer  the  cloudiness  of  the 
latter  part  of  the  season  of  1888  would  have  been  more  noticeable. 
Nineteen  days  of  October  gave  an  appreciable  amount  of  precip- 
itation, and  18  were  recorded  as  .8,  or  more  cloudy,  while  rain 
occurred  on  nights  of  five  days,  which  were  recorded  as  having  .7 
or  less  of  clouds  at  the  time  of  observation. 
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Director's   Report.* 


To  the  Board  of  Control  of  the  New  York  AgricuttwraL  Eayperimeni 
Station : 

Gentlemen. —  I  herewith  submit  the  eighth  annual  report  of  the 
Experiment  Station  for  the  calendar  year  1889. 

By  reference  to  the  report  of  the  executive  committee  of  the 
board  of  control,  it  will  be  seen  that  during  the  past  year  there 
have  been  made  extended  improvements  in  the  buildings  of  the 
Station,  involving  the  practical  reconstruction  o  several,  and  the 
erection  of  one  for  the  purpose  of  increasing  our  facilities  in  the 
work  of  investigation. 

These  repairs  have  been  mainly  carried  forward  under  the  per- 
sonal supervision  of  the  director,  and  have  largely  engaged  him 
during  the  season.  In  fact,  while  the  routine  work  of  the  Station 
has  been  carried  forward  during  the  past  year,  and  important 
investigations  conducted  in  the  laboratory,  in  the  feeding  pens, 
and  upon  the  farm,  as  will  be  seen  by  reference  to  this  report,  it 
has  been  rather  a  year  of  preparation  for  what  it  is  hoped  may  be 
even  more  valuable  work  in  the  future. 

A  large  amount  of  additional  work  in  the  field,  stables  and 
laboratory,  is  involved  in  the  investigations  in  progress  with  the 
individuals  of  the  several  breeds  of  dairy  cattle,  which  have  been 
secured,  but  that  the  practical  results  which  are  sure  to  come 
from  such  work  will  fully  justify  this  additional  care  and  expense 
no  one  can  question  who  is  at  fill  familiar  with  the  problems  which 
await  solution  in  connection  with  this  industry. 

In  fact,  the  entire  dairy  industry  is  environed  with  practical 
questions  which  can  only  be  solved  by  long  continued  and  care- 
fully conducted  experiment  and  investigation,  such  as  our  several 
stations  are  competent  to  carry  forward,  under  the  advice,  sugges- 
tion, and  if  necessary  cooperation  of  the  dairymen  themselves  who 
wre  chiefly  to  reap  the  benefits  of  the  work. 


•Peter  Collier,  A.  M.,  M.  D.,  Ph.  D. 


Digitized  by  VjOOQIC 


4  Bepobt  of  the  Direotob  of  the 

It  is  obvious  that  maximam  production  is  not  always  and,  per- 
haps, rarely  associated  with  maximum  profit,  even  with  the  same 
individual  or  different  aniipals  of  the  same  breed. 

While  an  abundant  product  of  milk  is,  of  course,  desirable,  the 
practical  question  is  to  what  extent  may  an  increase  of  product 
be  carried  along  with  increase  of  profit 

Already  enough  is  known  to  enable  the  dairyman  to  increase 
the  quantity  and  improve  the  quality  of  milk  by  changes  in  feed- 
ing; but  the  effects  of  certain  kinds  of  food,  even  those  very 
closely  allied  in  chemical  composition,  is  an  important  subject  for 
further  investigation.  Again,  while,  perhaps,  it  may  be  considered 
probable,  it  is  by  no  means  established  that  the  same  ration  will 
prove,  either  for  different  individuals  or  for  different  breeds,  the 
most  productive  and  economical.  It  is  by  no  means  improbable 
that  in  the  future  there  will  be  a  classification  of  those  generally 
admitted  as  good  dairy  cows,  which  will  determine  their  treat- 
ment and  feeding,  based  on  other  qualities  than  those  of  breed 
merely. 

No  one  can  have  carefully  observed  a  herd  of  animals  without 
remarking  individual  characteristics,  which  alone  distinguish  them, 
and  which,  being  recognized  and  considered  by  the  intelligent 
herdsman,  may  largely  determine  the  relative  value  of  such 
animals  for  the  dairy.  To  illustrate,  who  has  failed  to  contrast 
the  stolid,  good-natured,  easy-going  cow,  with  the  highly-strung, 
nervous  and  excitable  companion,  even  in  the  same  stable  and 
subject  to  like  conditions ;  and  who  can  doubt  that  two  such 
require  differences  of  management,  extending  possibly  to  great 
detail,  for  the  attainment  of  the  best  results  with  each  ? 

The  importance  of  this  matter  appears  to  have  been  clearly 
demonstrated  at  a  recent  dairy  contest  at  one  of  our  State  fairs, 
where  it  was  found  that  three  Jersey  cows  gave  upon  an  average 
eleven  per  cent  less  milk  per  day  at  the  fair,  than  they  did  ten 
days  later  after  being  returned  to  their  customary  quarters; 
further,  this  milk  contained  seventeen  per  cent  less  total  solids, 
and  the  amount  of  fat  in  the  milk  was  upon  an  average  thirty-two 
per  cent  less  at  the  fair  than  when  at  home.  Three  Ayrshire  cows 
at  the  same  trial  gave  thirteen  per  cent  less  milk  containing 
thirteen  per  cent  less  total  solids  and  nine  per  cent  less  fat  at  the 
iair  than  they  did  ten  days  later  at  home. 
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Daiey  Statistios. 
Owing  to  the  importance  of  the  dairy  industry  in  our  State,  and 
in  the  hope  that,  by  learning  so  far  as  possible  the  practice  among 
our  dairymen  and  the  corresponding  results,  improyed  methods 
might  be  suggested  and  prevalent  errors  corrected,  in  order  that 
greater  profit  might  accrue  to  this  branch  of  agriculture,  there 
were  sent  out  from  the  station  over  1,500  circulars,  of  which  the 
following  is  a  copy,  together  with  a  circular  letter  urging  the 
importance  of  this  investigation  especially  to  those  engaged  in  this 
industry.  It  was  hardly  to  be  expected  that  many  of  our  dairy- 
men could  answer  more  than  a  small  number  of  the  several 
questions  asked  in  the  circular,  and  yet  I  think  all  will  agree  that 
it  would  be  greatly  to  their  interest  that  they  should  so  intelli- 
gently conduct  their  business  as  to  be  able  to  satisfactorily  answer 
the  most  if  not  all  of  them. 

New  York  State  Daibt  Statistics. 
No  ... . 

Name 

Post-office 

Breed  of  cows 

How  long  do  your  cows  go  dry  ? 

At  what  season  do  your  cows  come  in  milk  ? 


Summer  Eocpense  for  Govos. 

Number  of  cows  during  summer, 

Pasture,  grazed  by  cows, acres. 

Oreen  forage  fed  cows  at  pasture, acres. 

Hay  fed  cows  at  pasture, tons. 

Grain  fed  cows  at  pasture, tons. 

Average  daily  milk  yield  in  summer, pounds  or quarts. 

Winter  Expense  of  Com  for  1888-89. 

Number  of  cows  wintered, 

Fed  cows  during  winter: 

Hay, tons;  value, 

Ensilage, tons;  value, 

Fodder,  corn, tons;  value, 

Com  stover, tons;  value, 

Straw, tons;  value, 

Other  rough  fodder, tons;  value, 

Com  meal, tons;  value, 
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Wheat  bran, tonB;  value, 

Ootton-seed  meal, tons;  value • 

Linseed  meal, tons;  value, 

Other  grain, tons;  value, 

Potatoes  or  roots, tons;  value, 

Average  daily  milk  yield  in  winter, pounds  or quarts. 

Income  from  Cows  for  One  Year, 

Calves,  number, ;  value, 

Deacons,  number, ;  value, 

Millr  produced, pounds,  or quarts;  value, 

Milk  sold, pounds,  or quarts;  value, 

Butter  produced, pounds,  or quarts;  value, 

Cheese  produced, pounds;  value, 

Skim-milk, pounds,  or quarts;  value, 

Vidue  fdrm  per  acre, 

Taxes,  

Please  indicate  in  the  list  enumerated  below  about  the  amount  you 
are  in  the  habit  of  feeding  each  cow  per  day  during  the  winter: 

Hay  (clover  or  mixed  grasses) 

Ensilage 

Roots 

Straw 

Corn  stover  or  fodder 

Com  meal 

"Wheat  bran 

Wheat  middlings 

Oats 

Cotton-seed  meal 

Linseed  meal 

Other  grains 

It  is  to  be  regretted  that  thus  far  the  replies  have  not  been  so 
numerous  as  to  warrant  the  presentation  of  anything  like  an  ade- 
quate generalization  at  this  time,  but  already  the  data  is  sufficient 
to  show  that  it  is  not  due  to  any  one  unfavorable  condition  that 
ill  success  so  frequently  results  in  this  branch  of  agriculture,  and 
our  dairymen  should  consider  that  the  greatest  success  can  only 
attend  upon  the  fulfillment  of  all  the  many  conditions  of  success 
which  environ  the  practice  of  dairying. 

Here  and  thefe  native  herds  far  surpass  in  their  products  those 
secured  from  other  herds  of  excellent  grades,  showing  thai  intelli- 
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gent  selection  and  greater  care  far  more  than  outweigh  the  advan- 
tage even  of  an  improved  breed.  Indeed  one  might  easily  make  it 
appear  established  from  actaal  facts  that  selection  was  of  even 
greater  valne  than  breed,  since  it  is  now  freely  admitted  that  the 
Short  Horns  have  in  late  years  largely  lost  their  valne  for  the 
purposes  of  thQ  dairy  through  a  neglect  to  develop  and  perpetuate 
the  valuable  milking  qualities  of  this  famous  breed  of  cattle; 
while  several  other  breeds,  the  ancestors  of  which  probably  a 
century  ago,  gave  as  great  promise  as  did  any  of  the  progenitors 
of  many  of  the  most  notable  dairy  breeds  of  to^lay,  have 
by  disregard  of  these  valuable  milking  qualities,  come  to 
be,  through  years  of  selection  directed  to  the  production  of  beef, 
absolutely  worthless  to  the  dairy.  It  is  probably  safe  to  say 
that  an  intelligent  dairyman  and  breeder  could  to-day  select  a 
herd  of  twenty  cows  at  random  from  most  of  our  dairies  and  by 
selection  alone  of  those  of  their  offspring  best  fitted  for  the 
production  of  milk,  easily  double  the  average  product  of  such 
ofl&pring  within  twenty-five  years,  and  probably  in  even  less  time. 
Certainly,  when  we  consider  with  what  care  those  breeders  of  the 
choicest  breeds,  attend  to  this  matter  of  selection,  we  may  be 
confident  that  they  at  least  do  not  wholly  rely  upon  breed  alone. 
Scarcely  secondary  in  importance  to  selection  is  the  subject 
of  intelligent  feeding,  and  it  is  hoped  that  an  examination  of  the 
data  submitted  in  this  report  will  lead  to  a  more  rational,  liberal 
and  economical  method  of  feeding  than  that  too  often  practiced. 
Our  dairymen  should  understand  hat  simply  a  maintenance 
ration  for  their  animals,  while  sometimes  it  may  be  necessary,  can 
never  be  a  source  of  profit,  and  that  it  is  only  from  the  judicious, 
economical  increase  of  feed  beyond  the  point  of  maintenance  that 
profit  may  be  secured.  But  even  worse  is  it,  when,  through  the 
temptation  of  high  prices,  or  the  need  of  ready  money,  the  farmer 
is  led  to  sell  from  his  farm  those  supplies  of  food,  which  should 
be  retained  to  carry  his  stock  in  good  condition  through  the 
winter,  impoverishing  thus  not  only  his  stock  but  his  farm. 

FoNOTioN  OP  Pood. 
•  It  is  obviously  of  first  importance  that  our  farmers  should  have 
as  clear  an  idea  as  possible  as  to  the  several  functions  of  food  in 
order  that  they  may  furnish  to  their  animals  a  ration  most  suitable 
for  their  wants  and  most  economical  to  the  farmer. 
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We  may  regard  the  food  as  proyiding  the  heat  .necessary  to 
mamtain  the  temperature  of  the  body  and  it  is  obvions  that  if 
provision  is  made  that  the  care  of  and  the  surroundings  of  the 
animal  are  such  that  no  unnecessary  demand  be  made  for  such 
purpose,  it  must  result  in  a  saying  to  the  farmer.  The  most 
prominent  methods  of  economy  in  this  regaid,  are  in  proyidiug 
comfortable  winter  quarters  and  warm  water  for  drink,  but  in 
regard  to  this  last  arises  the  question-  of  extra  cost  in  heating 
the  water,  as  also  the  effect  upon  the  animal  of  furnishing  warm 
water  for  drink. 

It  seems  safe  to  say  that  there  is  economy  in  making  such  pro- 
Tision  in  this  particular  that  cattle  shall  be  provided  with  a  supply 
of  water  during  winter  at  a  temperature  not  much  below  that  of 
their  winter  quarters  and  that  these  latter  should  be  such  as  to  be 
entirely  comfortable  to  both  man  and  beast 

In  addition  to  this  demand  for  food  to  maintain  animal  heat, 
there  is  also  required  a  large  amount  to  provide  the  necessary 
muscular  force  needed  in  the  internal  economy  of  living,  as  also 
that  manifested  in  outward  and  visible  effort,  as  of  a  working 
horse  or  ox.  But  muscular  exercise  of  any  sort  makes  ultimately 
a  demand  upon  the  food  for  its  continuance,  and  it  is.  a  well- 
known  fact,  which  the  feeding  experiments  elsewhere  debdled 
fully  corroborate,  that  any  cause  which  results  in  increased  effort 
upon  the  part  of  the  animal  also  produces  its  effect  upon  the 
qua^tity  of  food  consumed.  For  example,  it  will  be  seen  that 
while  during  the  warm  months  of  summer  and  autumn  the  food 
needed  for  sustaining  animal  heat  was  at  a  minimum,  and  while 
the  food  eaten  and  digested  was  practically  constant,  the  effect  of 
food  as  resulting  in  increase  of  weight  of  our  young  animals  was 
subject  to  very  marked  differences  in  the  case  of  every  animal  fed, 
and  amounting  in  many  cases  to  fully  double  the  quantity  at  one 
period  over  that  required  at  another. 

It  would  appear  that  this  marked  difference  arose  mainly,  if  not 
entirely,  from  the  annoyance  to  which  the  animals  were  subjected 
and  their  consequent  restlessness  during  that  portion  of  the 
season  when  the  flies  were  most  troublesome. 

It  is  obvious  therefore  that  any  precaution  which  may  be  taken 
to  diminish  such  annoyance  by  keeping  the  animals  during  the 
hotter  part  of  the  day  in  cool  and  darkened  stables,  is  in  the 
interests  of  economy. 
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In  addition  to  the  demands  for  food  already  mentioned,  there 
remains  the  necessary  amount  required  to  repair  the  constant 
waste  of  flesh  and  bone  which  is  going  on  in  ihe  animal,  the 
material  needed  to  build  up  the  growing  animal,  and  with  the 
female  the  production  of  milk  and  the  development  of  the  foetus. ' 

In  providiu;*  for  these  several  demands  of  the  animal  it  is  diffi- 
cult, if  not  impossible,  to  trace  the  complex  chemical  changes 
which  go  on  within  tHe  animal,  and  to  determine  with  rigorous 
accuracy  the  function  of  the  several  constituents  of  the  food,  but 
careful  experiments  may  enable  us  to  learn  what  is  at  least  prob* 
able,  and  lead  to  valuable  practical  results  in  pointing  out  the 
manner  of  feeding  with  greatest  economy. 

If  we  take  the  case  of  the  cow  Nellie  for  consideration  we  find 
that  she  digested  of  the  total  dry  matter  of  her  ration,  of  which 
6L6i  per  cent  was  hay  and  35.36  per  cent  grain,  62.73  per  cent 
Of  the  total  ash  33.0  per  cent ;  of  the  albuminoids  65.2  per  cent ; 
of  the  carbohydrates  67.4  per  cent ;  of  the  fats  70.8  per  cent, 
and  of  the  fiber  443  per  cent  of  the  amount  present  in  the  total 
ration  was  digested. 

There  was  found  in  the  milk  product  a  certain  portion  of  nitro- 
genous matter  (casein),  carbohydrates  (sugars),  fats  (butter)  and  ash. 

There  was  also  found  in  the  urine  a  certain  portion  of  nitro- 
genous matter,  and  smaller  amounts  of  other  organic  and  inor- 
ganic matters. 

We  may  compare  the  amount  of  the  several  food  constituents 
digested  with  the  similar  products  found  as  follows  : 


Albaml- 
noidfl. 

Carbo- 
hydrates. 

Fats. 

Fiber. 

DigMted 

Oanoes. 

41.3 
40.9 

Ounces. 

147.7 
14.6 

Ounees. 

18.0 
19.1 

Ounoee. 
47. s 

Poond 

Upon  a"  first  view  of  the  above  it  would  appear  that  the  albumin- 
oids digested  practically  supplied  the  demand  of  the  animal  for 
this  constituent  of  food,  that  the  supply  of  fats  in  the  food  was 
unequal  to  the  amount  secured  in  the  milk,  which  deficiency  it 
would  seem  was  made  up  by  the  carbohydrate^  which  were 
present  in  the  food  greatly  in  excess  of  the  apparent  demands, 
uid,  owing  to  the  chemical  composition  of  those  two  compounds, 
2 
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it  is  not  improbable  that  the  excess  of  fat  was  thus  provided.  At 
least  the  production  of  so-called  body-fat  from  food  rich  in  car- 
bohydrates is  one  of  the  accepted  facts  of  those  who  feed  for 
fattening. 

But  there  remains  yet,  supposing  that  the  deficiency  in  fat  is 
made  up  from  carbohydrates,  a  large  amount  of  carbohydrates 
and  fiber  which  is  unaccounted  for,  a  trifle  over  seventy  per  cent 
of  the  organic  food  digested. 

This  amounts  to  175.8  ounces  daily,  but  as  we  have  already 
seen,  the  greater  portion  of  the  food  digested  by  the  animal  is 
expended  in  maintaining  animal  heat  and  as  a  source  of  muscular 
power,  directly,  as  is  more  than  probable,  indirectly,  as  is 
not  impossible,  and  yet  it  is  to  be  remembered  that  the 
degree  of  muscular  force  exerted  is  more  nearly  measured 
by  the  amount  ?>f  carbon  oxidized  and  exhaled  than  by  any 
other  product  Now  this  cow  would  consume  for  such  pur- 
pose, according  to  the  estimate  given  (p.  22),  159.2  ounces  of 
carbohydrates  daily,  thus  leaving  of  her  digested  food  but  a  frac- 
tion over  a  pound,  16.6  ounces  daily,  unaccounted  for,  an  amount 
certainly  within  the  limits  of  error  in  such  an  experiment,  as  it  is 
but  five  per  cent  of  the  digested,  and  3.6  per  cent  of  the  total  dry 
matter  in  the. food  eaten. 

New  York  is  the  leading  dairy  State  of  the  Union.  The  annual 
report  of  the  Department  of  Agriculture  for  1888  gives  the  num- 
ber of  milch  cows  in  New  York  January  1, 1889,  as  1,552,373,  valued 
at  $45,950,241,  and  Iowa  stands  next  in  the  list  with  1,293,095, 
valued  at  $28,861,880.  The  dairy  products  of  the  State  are 
estimated  at  $44,000,000,  and  the  aggregate  capital  invested  in 
dairying  in  the  State,  including  value  of  animals,  land,  dairy 
buildings  and  implements,  has  been  estimated  as  high  as 
$400,000,000. 

The  Experiment  Station  was  wisely  established  "  for  the  pur- 
pose of  promoting  every  branch  of  agriculture  by  scientific  inves- 
tigation and  experiment,"  and  it  would  seem  that  in  no  field  of 
experimental  investigation  could  the  Station  more  wisely  direct  its 
eflforts  than  in  behalf  of  our  dairy  interests. 

The  following  circular  was  issued  shortly  after  the  present 
director  entered  upon  his  work,  and  was  sent  to  the  leadinfj 
breeders  of  cattle  throughout  this  and  other  States,  since  it 
appeared  that  the  contemplated  work  of  investigation  could  not 
but  be  of  direct  value  to  the  entire  dairy  interests  of  the  country. 
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New  Yobk  Agricultural  Experiment  Station. 

Upon  assuming  the  directorship  of  this  Station,  it  has  ooQurred 
to  me  that  there  was  a  wide  field  for  carefuj  scientific  investigation 
which  conld  not  but  prove  of  immense  practical  value  to  the 
agricultural  interests  of  the  State,  and  especially  to  the  dairy 
interest,  which,  I  need  not  inform  you,  is  of  almost  preeminent 
importance  to  our  people. 

I  beg  leave  to  submit  to  your  consideration  the  following  points 
which  have  occurred  to  me,  and  shall  be  happy  to  receive  from 
you  any  suggestions,  by  way  of  criticism,  of  the  plan  proposed, 
or  of  amplification  of  the  details  of  the  proposed  investigation. 

I  shall  be  pleased  to  have  your  suggestions  as  to  how  I  may 
secure  most  economically,  for  the  Station,  the  animals  needed  for 
the  purpose  of  such  investigation  and  experiments,  and  any 
information  which  shall  tend  to  make  the  results  of  the  highest 
value  to  the  people  of  the  State. 

L  At  a  public  institution,  devoted  to  the  advancement  of  agri- 
culture through  experimentation,  the  stock  should  be  represent- 
ative animals  of  the  breed  from  which  they  are  selected. 

2.  The  dairy  interest  in  New  York  State  being  the  most  import- 
ant branch  of  the  stock  industry,  it  should  be  the  first  to  receive 
attention. 

3.  The  average  butter  yield  per  cow,  in  this  State,  does  not 
exceed  130  pounds  per  year,  whereas  it  should  not  fall  below  300 
poxmds.  This  being  true,  the  Station  can  do  no  better  service  for 
the  dairymen  of  the  State  than  to  unite  with  them  in  working  out 
the  problem  of  feeding,  individual  variations  and  breed  character- 
istics, with  the  allied  subjects,  which,  when  better  understood  and 
practiced,  shall  help  to  raise  the  standard  and  bring  the  yield  up 
to  double  the  present  amount 

4  The  breeds  which  should  first  be  selected  are  the  Jersey, 
Holstein,  Guernsey,  Ayrshire,  Shorthorns,  Devon  and  one  or  two 
of  the  polled  breeds. 

5.  In  building  up  a  herd  to  be  used  in  experimental  work  young 
animals  should  be  selected,  animals  under  one  year,  or,  better,  but 
a  few  months  old.  By  having  young  animals,  under  like  feeding, 
they  can  be  grown  to  maturity,  making  the  conditions  for  all  the 
same,  so  that  experiments  with  these  animals  would  be  much 
more  valuable  and  conclusive  than  if  their  earlier  feeding"  and 
environments  had  been  widely  different 
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6.  The  yearly  growth  of  the  aDimals,  under  like  conditions  and 
feeding,  an4  the  amount  of  food  consumed  for  the  several  breeds, 
in  proportion  to  their  live  weight,. is  of  value  and  importance  to 
the  dairymen  and  would  form  a  part  of  the  trial. 

7.  At  least  four  animals  of  each  breed  should  be  had,  two 
heifers  and  two  steers.  The  two  heifers  from  each  breed  would 
be  the  beginning  for  a  herd,  finally  enabling  us  to  study  the  breed 
characteristics  in  production  of  mil^  and  butter.  Two  steers 
from  each  breed,  fed  and  grown  to  maturity  and  fattened,  would 
show  much  as  to  the  relative  values  of  the  dairy  breeds  for 
beet 

8.  The  question,  which  is  the  more  profitable  for  the  dairy,  a 
small  cow  or  a  large  one,  is  of  much  importance.  And  what  place 
is  better  fitted  to  investigate  this  subject  than  an -experiment 
station  ? 

9.  Whether,  with  two  foods  of  similar  composition,  both  will 
affect  equally  the  milk  and  butter  yield,  or  whether  one  will  tend 
more  to  the  production  of  body  fat  ahd  less  to  an  increase  of  milk. 

10.  The  influence  of  the  various  grains  fed  separately  and  com- 
bined in  rations,  and  to  what  extent  the  chemical  and  physical 
properties  of  butter  are  influenced  by  different  foods. 

I  have  but  briefly  indicated  the  general  scope  of  the  proposed 
investigation,  but  I  can  not  but  think  it  will  meet  your  entire 
approval  and  receive  your  cooperation  and  that  of  your  associates 
in  this  important  branch  of  our  agricultural  industry. 

The  above  statement  of  the  plans  proposed  to  be  carried  out 
at  the  Agricultural  Experiment  Station,  in  every  instance,  has  met 
with  cordial  approval,  and  the  assurance  of  sympathy  and 
cooperation  with  the  Station  in  its  efforts  to  carry  forward  this 
investigation. 

I  quote  the  remarks  of  Mr.  E.  A  Powell  of  Smith's,  Powell  and 
Lamb  of  Syracuse,  who,  at  the  annual  meeting  of  the  Holstein- 
Friesian  Association,  held  at  Buffalo,  submitted  the  matter  to  the 
Association  and  spoke  in  hearty  approval  of  the  plan,  as  follows : 

Mr.  Powell. — I  will  say  that  the  scope  of  the  experiments  is 
broad ;  it  takes  in  nearly  everything — or  is-  intended  to  take  in 
everything — for  which  a  breed  of  cattle  is  used.  It  seems  to  me 
that  we  have  a  breed  of  cattle  that  is  better  adapted  to  make  a 
fine  showing  in  that  respect  than  any  other.  I  also  feel  that 
experiments  in  this  line  will  be  of  greater  value  than  almost  loiy 
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others  that  can  be  made  with  any  breed  of  cattle.  This  matter 
has  been  brought  to  our  attention  before  it  has  been  acted  upon 
by  any  of  the  other  associations,  and  it  seems  to  me  that  prompt 
and  favorable  action  on  the  part  of  this  body  would  tend  to  place 
us  before  that  institution  in  a  favorable  light,  showing  our  hearty 
cooperation,  and  we  would  not  fail  to  get  a  fair  and  just,  and  it 
seems  to  me  a  valuable,  report,  which  would  be  to  the  advantage 
of  our  breed,  providing  we  can  furnish  the  right  animals.  The 
important  thing  to  be  considered  is  the  kind  of  animals  we  shall 
famish.  He  does  not  ask  us  to  contribute  any  animals,*  but  he 
asks  us  in  what  manner  animals  may  be  obtained  by  the  Experi- 
ment Station  at  the  least  possible  expense.  If  it  is  left  for  those 
gentlemen  to  purchase  their  own  cattle,  I  am  afraid  they  will  not 
purchase  as  judiciously  as  it  is  for  the  interest  of  this  association 
to  have  it  done,  and  it  seems  to  me  proper  to  refer  this  matter  to 
the  board  of  officers,  to  make  such  selection  of  animals  as  they 
deem  best;  for  instance,  two  animals  for  beef  purposes,  adapted 
to  that  particular  purpose,  and  instead  of  two  females,  I  would 
suggest  four,  and  let  the  proposition  be  made  with  the  under- 
standing that  we  comply  with  this.  We  make  a  report  to  them 
that  we  will  furnish  four  females  and  two  males,  providing  any 
four  other  breeds  of  those  mentioned  by  him  are  obtained. 
That  would  be  my  idea  of  making  the  report. 

The  Legislature  also,  recognizing  the  practical  value  of  the 
proposed  investigation,  made  liberal  appropriation  for  a  barn, . 
suitable  for  the  purpose  of  the  experiment,  and  amply  convenient 
arrangements  have  been  made  for  twenty-four  animals,  besides' 
four  box  stalls  and  five  stalls  for  bulls. 

The  following  is  a  list  of  the  several  animals  of  the  different 
breeds  which  have  already  been  secured,  and  it  will  be  seen  that 
the  Station  has  been  most  fortunate  in  securing  not  only  select 
representatives  of  the  several  breeds,  but  of  the  more  noted  strains 
and  families  of  the  severals  breeds ;  and,  what  is  of  even  equal 
value  for  the  purpose  of  making  this  proposed  test  exhaustive  and 
conclusive,  we  have  secured  the  hearty  cooperation,  friendly  advice 
and  suggestions  of  those  best  fitted  in  the  country  to  devise  the 
means  by  which  this  test  may  be  rendered  most  complete  and 
satisfactory. 
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NAME. 


Sire. 


Dam. 


TolsmaArtis  (13108) , 

Esel  2d  (13968) 

Netherland  Dowager  4th  (11443) 

Oopia  3d  (12642) 

Aakfirie  Coustanoe's  Olothilde 
(9831),  bull.... 


General  Artie  (2482) 

A.  Daisy  Netherland  (3518). 
Netherland  Monk  (4424) . . . 
Empire  (688) 


Aaltje  Tolsma  sdduo). 

£8el(2506). 

Netherland  Dowaffer(26asl 
Gopia  (1067). 


Alexander  Hamilton,  steer. . 


Clothllde    4th'8     Imperial 

(1281) 

Hamilton  (686) 


Bophi4 


:icie  Ck>nstanee(2899). 

Bophie  Veeman  (472). 


Ayrshike. 


Queen  Duchess  (9789) , 

Junietta  Peerless  (10273). 

Manton  Belle  (9968) 

Miss  Flow  6th  (10148) 

Dynamite  (4343),  bull  .... 


Sir  Huflrh(2682) 

PeeriebS  Douglass (40A9).. 

Enoch  (3767) 

Bob  Oonley  (8369) 

Casino  (3900) 


American  Holdebness. 


Mafffi:ie6th 

Nellie  «th 

D.  B.  Hill,  steer 

Greyer  Cleveland,  steer  . 


Acme  (76) . 
Acme  (76) . 
Acme  (76) . 
Acme  (76) . 


Rosette  Ford  (4067). 

Oriole  (4003) 

Cathay,  steer 

Khaledan,  steer  . . . 


Guernsey. 

CoUey's  Lad  (1372).. 

Traveller  (340) 

Prometheus  (1488). , 
Prometheus  (1488). . 


Gllderbloom  (64412) 

Countess  Flavia  (62047). 

Heifer 

Bull 


Jerseys. 


Gllderoy,  Jr.  (16626).... 

Flavius  (13766) 

Deerfoot  Stoker  (20142). . 


Dutchess  of  SmithaeldiiSM) 
Jenette  Douglass  (8094). 
Manton  Queen  6th  (8062). 
Miss  Flow  1st  (634«). 
Rosa  (3143). 


_  _.j:k1c 

Nellie  3d  (119). 
Louisa  (26). 
Belle  (78). 


Musette  Ford  2d  (M41}. 
Rose  of  Otranto  (VODk 
Grisel  (2656). 
Rhodope  (3397). 


Clover  Bloom  2d  (12736). 
Countess  of  Beaumont  2d« 
Linklet  (36946). 


It  is  hoped  that  representatives  may  be  secured  of  several  other 
of  our  prominent  dairy  breeds,  notably  the  Short  Horns,  Devons 
and  Brown  Swiss,  in  order  that  this  test  may  be  as  full  and  com- 
plete as  is  possible,  since  the  additional  expense  of  caring  for 
these  others  would  be  but  trifling. 

While  therefore  there  will  be  every  opportunity  during  the 
progress  of  these  investigations  to  carry  forward  all  the  work 
looking  to  the  solution  of  the  many  questions  pertaining  to  feed- 
ing, to  the  production  and  quality  of  milk  for  the  several  purposes 
of  butter  and  cheese  making,  as  heretofore,  there  will  be  the 
increased  value  which  such  investigations  will  have,  when  applied 
to  the  several  breeds  of  dairy  cattle  now  prominently  before  the 
oountry. 

Of  course  it  is  not  proposed  that  such  important  conclusions  as 
it  is  hoped  to  draw  from  these  investigations  will  l)e  limited  to  the 
few  animals  of  each  breed  which  for  convenience  it  is  found  best 
to  begin  with,  for  it  is  proposed  to  increase  the  herd  gradually  and 
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broaden  the  work,  until  the  accumulated  data  shall  be  such  aa  to 
carry  conviction  to  every  one  who  shall  carefully  consider  the 
results  obtained. 

'  During  the  past  four  years  Doctor  Goessmann,  of  the  Massa- 
chusetts Agricultural  Experiment  Station,  has  been  conducting  a 
series  of  experiments  to  determine^  the  cost  of  the  production  of 
milk  from  different  cows  and  upon  different  rations. 

He  estimates  that  twenty  per  cent  of  the  fertilizing  value  of  the 
food  is  sold  in  the  milk,  and  that  eighty  per  cent  may  be  saved  by 
the  adoption  of  proper  methods  for  securing  it.  From  the  total 
cost  of  food  he  deducts  eighty  per  cent  of  the  value  of  its  fertiliz- 
ing constituents  and  thus  arrives  at  the  net  cost  of  the  food. 

As  an  average  for  the  four  years,  having  the  first  year  two  cows, 
three  the  second,  six  the  third  and  nine  the  fourth  under  experi- 
ment, he  finds  the  variation  in  the  cost  of  production  of  mift, 
comparing  the  least  profitable  cow  upon  the  least  econoiQical 
food  with  the  most  profitable  cow  upon  the  most  economical  food 
to  be  as  follows  : 


TEAR. 

i 

1 

a 

Averatce    quarts 
milk    per  day 
during  experi- 
ment 

Variation  in  total 
cost  of  food  per 
quart  milk- 
cents. 

Variation  in  net 
cost  of  food  per] 
quart  of  milk—  ' 
cents.                 1 

> 

H 

§1 

1^ 

1886-66 

2 
3 
6 
9 

11.89 
12.60 
11.14 
10.09 

.97        2.64 

.86        2.76 

1.01        4.74 

1.30        6.48 

.60           1.64 
.34            1.96 
.60           3.09 
.63           4.29 

100         272 
100         326 
100         468 
100         422 

100         8  28 



1886-87 

100         6  76 

1887-88 

100         6  18 

1888-89 

100         6  81 

AyerafiTd 

100         372 

100         8  61 

It  will  be  seen  that,  as  an  average  of  the  four  years  trial,  the 
total  cost  of  milk  produced  from  one  cow  in  the  herd  was  about 
three  and  three-quarter  times  as  much  as  from  another,  and  the 
net  cost  about  five  and  one-half  times  as  much  from  one  cow  as 
from  another. 

This  then  we  may  consider  as  the  result  due  to  the  differences 
in  cows  and  in  food,  and  that  the  animals  were  above  the  average 
of  our  dairy  cows  is  shown  by  the  average  milk  product  obtained. 

But  if  we  take  the  general  variation  of  all  the  cows,  we  shall 
find  upon  the  average  that  the  variation  in  total  and  net  cost  of 
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prodnction  of  milk  from  all  the  cows,  npon  all  foods  fed,  during 
the  four  years  was  as  follows :  Total  cost,  100:192 ;  net  cost, 
100:262. 

This  represents  the  results  which  may  be  secured  even  with 
good  animals  by  attention  to  the  economies  of  feeding;  a  dif- 
ference of  ninety-two  per  cent  in  total  and  162  per  cent  in  net 
cost  of  production  of  milk  as  the  result  alone  of  feeding ;  or  by 
careful  selection  of  animals  adapted  to  the  ptlrpose  of  milk  pro- 
duction, it  is  seen,  even  with  so  limited  a  number  of  animals  as 
were  under  investigation,  and  by  carefully  selected  rations  a  dif- 
ference of  272  per  cent  in  the  total  and  461  per  cent  in  the  net 
cost  of  production  of  milk. 

What  other  large  industry  presents  such  a  grand  margin  of 
possibilities  ? 

The  following  table  presents  in  a  condensed  summary  the 
results  given  elsewhere  in  detail,  which  have  thus  far  been  secured 
with  the  several  animals  of  different  breeds  which  have  been 
secured  for  an  extended  investigation. 

Twelve  of  these  have  already  been  at  the  Station,  upon  an  aver- 
age of  five  and  one  half-months  ( October  first),  and  while  of  course 
it  is  obviously  too  early  to  attempt  anything  in  the  nature  of  gen- 
eralization, it  is  though!;  that  a  study  of  the  data  already  secured 
may  prove  both  of  interest  and  value. 

It  will  be  obsered  that,  as  a  rule,  the  younger  the  animals  the 
less  food  required  to  produce  a  given  increase  in  weight  as  would 
naturally  be  expected ;  as  also  that  their  relative  increase  in 
weight  decreases  with  their  age,  although  as  yet  they  are  all 
growing,  making  satisfactory  increase. 
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To  still  further*  condense  the  above  results  it  will  be  seen  that 
if  we  group  the  five  steers,  the  four  heifers  of  Holstein-Friesian 
and  Ayrshires  and  two  Guernsey  and  American  Holdemess 
heifers,  we  find  an  average  as  follows : 


I 

a 

Pounds     dry 
food  for  100 
lbs.  weii?bt 

1^ 

steers 

1.48 
1.63 
1.66 
1.66 
1.30 

2.04 
1.6» 
2.16 
2.S8 

1.88 

Ui 

Holstein-Prieslans 

7.80 

Ayfth!re«» 

6.7S 

Guernseys  ....  1 , 

T.40 

American  Holdemess 

6.T0 

It  is  to  be  remembered  that  the  same  ration  in  composition  and 
quality  was  furnished  the  steers,  and  though  a  different  ration  was 
fed  the  heifers  it  was  in  composition  practically  the  same  to  each, 
though  differing  in  quantity. 

It  is  interesting  to  observe  also  that  there  is  very  great  fluctua- 
tion in  the  daily  gain  in  weight  oi  the  several  breeds  alike,  as  will 
be  seen  by  the  following  table,  where  the  avegrage  daily  gain  in 
pounds  of  the  several  breeds  are  given  for  the  different  months : 


AprlL 

May. 

June. 

July. 

Aufif. 

Sept 

Oct 

Holsteln-Frleslan 

1.78 

2.42 

1.49 
1.96 

.74 

.74 

1.03 
1.06 

2^7 
1.84 

.« 

Ajrrshlre .... 

1.30 

Guernseys 

.... 

.... 

1.77 

1.02 

1.26 

1.48 

.69 

American  Holdemess 

.... 

2.82 

1.13 

.89 

1.08 

1.80 

.81 

Jersey 

.... 

.... 

.... 

1.36 

1.17 

.90 

The  effect  of  the  warm  weather  of  summer,  annoyance  of  flies 
and  the  necessary  change  in  feed  later  in  the  season  is  quite 
marked  in  the  above. 

Experiments  in  Feeding  Cattle. 
During  five  months  trial  with  twelve  growing  heifer  calves,  the 
average  gain  in  weight  of  which  was  1.6  poun4s  daily,  the  average 
amount  of  dry  matter  consumed  by  them  for  each  pound  increase 
in  weight  was  8.4  pounds. 
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Since  from  two-thirds  to  three-fourths  of  the  weight  of  the 
animal  is  water,  the  increase  in  water-free  matter  was,  upon  an 
ayerage,  about;  one-half  a  pound,  so  that  it  will  be  seen  that,  even 
with  young  animals,  the  growth  of  which  is  entirely  satisfactory, 
the  amount  of  food  actually  appropriated  by  them  for  growth  over 
and  above  that  needed  to  replace  the  waste  of  tissue,  does  not 
exceed  six  per  cent  of  the  dry  matter  of  the  food  consumed  by 
them. 

In  a  series  of  experiments  given  in  detail  in  the  feeding  trials, 
eight  animals  averaging  930  pounds  in  weighty  four  cows  in  milk, 
two  heifers  and  two  fattening  steers;  there  was  fed  daily  175.3 
pounds  of  dry  matter,  and  there  was  found  in  the  dung  68.1 
pounds  of  dry  matter;  12.23  pounds  in  the  urine;  7.38  pounds  in 
milk  and  1.56  pounds  in  increase  of  weight  during  the  experiment, 
a  total  of  89.3  pounds,  thus  leaving  86.0  pounds  of  dry  matter  in 
the  food  unaccounted  for,  which  amount  must  have  been  consumed 
in  supplying  the  other  demands  of  the  animals. 

It  has  been  estimated  that  the  average  man  exhales  as  carbonic 
acid  eight  and  one-half  ounces  of  carbon  daily  or  upon  an  average 
ninety-one  and  one-half  per  cent  of  the  carbon  in  his  digested 
food.  The  eight  animals  under  experiment  had  an  aggregate 
weight  of  7,534  pbunds;  eight  and  one-half  ounces  of  carbon  is 
equivalent  to  20.6  ounces  of  average  carbohydrates  as  starch  and 
sugar,  those  constituents  of  the  food  which  probably  are  utilized 
for  the  production  of  animal  heat  and  supplying  muscular  power. 
Supposing  the  demands  of  these  animals  for  these  purpose  to  be 
equal  in  proportion  to  their  weight  and  that  the  average  man 
should  weigh  140  pounds,  these  eight  cattle  would  have  required 
69.3  pounds  which  leaves  but  16.7  pounds  of  the  dry  matter  of  the 
food  unaccounted  for. 

If  we  consider  the  case  of  the  four  cows  giving  milk  during  the 
feeding  experiment,  we  find  the  daily  dry  matter  of  their  food  to 
be  79.7  pounds,  of  whicli  there  was  obtained  31.0  pounds  in  the 
dung,  5.62  pounds  in  the  urine,  7.38  pounds  in  the  milk,  or  a  total 
of  forty-four  pounds,  leaving  35.7  pounds  to  be  accounted  for;  and 
as  these  cows  weighed  upon  an  average  during  the  trial  3,798 
pounds  in  the  aggregate,  they  would  have  required  upon  the  same 
estimate  as  before  34.8  pounds  of  dry  matter  of  food  for  heat  and 
work,  an  amount  almost  exactly  equal  to  the  quantity  unaccounted 
for. 
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It  will  be  seen  therefore  that  even  with  growing  animals  not  six 
per  cent  of  the  food  consumed  by  them  was  retained,  and  in  the 
case  of  the  four  cows  giving  milk  only  nine  and  a  quartier  per  cent 
of  the  food  was  utilized  in  the  production  of  milk,  so  that  it  is 
safe  to  estimate  that  fully  ninety  per  cent  upon  an  average  of  all 
the  fertilizing  constituents  of  the  food  consumed  by  these  animals 
was  again  returned,  and  if  properly  preserved  may  be  used  to 
maintain  the  productive  capacity  of  the  soiL 

Manure  Platform. 

It  was  for  the  purpose  of  securing  this  invaluable  product  of  the 
farm,  as  also  in  connection  with  the  extended  feeding  experiments 
with  the  several  breeds  of  cattle  and  swine,  to  provide  the  means 
by  which  the  amount  and  value  of  this  material  could  be  accur- 
ately determined  that  an  appropriation  was  made  by  the  Legis- 
lature for  the  purpose  and  there  hfiks  been  constructed  a  platform, 
described  elsewhere  in  detail,  for  storing  the  manure  from  the 
several  animals,  with  reservoirs  beneath  connected  directly  with 
the  several  stables  and  pens,  by  which  arrangement  it  will  appear 
to  everyone,  even  upon  the  most  casual  inspection,  that  every 
needed  facility  exists  for  the  preservation  of  every  pound  and 
pint  of  manure. 

Few,  I  think,  even  of  our  most  intelligent  farmers  fully  appre- 
ciate the  great  importance  of  this  matter. 

In  the  case  of  eight  animals  the  aggregate  amount  daily  of  dry 
matter  in  the  dung  was  53.28  pounds.  This  contained  as  the 
average  of  six  of  them  2.025  per  cent  of  nitrogen,  or  1.08  pounds 
which  at  nineteen  cents  per  pound  was  worth  20.49  cents ;  L75 
per  cent  of  phosphoric  acid,  or  .93  pounds,  which  at  eight  cents 
per  pound  was  worth  7.46  cents  ;  and  .96  per  cent  of  potash,  or 
.51  pounds,  which  at  six  cents  a  pound  was  worth  3.07  cents ;  an 
aggregate  for  these  three  constituents  of  thiriy-one  cents,  or 
three  and  seven-eights  cents  per  day  per  cow. 

There  was  also  secured  a  daily  aggregate  of  108.7  pounds  of 
urine  from  six  of  the  animals,  in  which  there  was  an  average  of 
8.87  per  cent  of  solids,  1.37  per  cent  of  nitrogen,  1.337  per  cent 
of  potash,  and  a  small  quantity  of  phosphoric  acid.  This  would  give 
an  aggregate  average  daily  yield  of  1.49  pounds  of  nitrogen  worth 
28.31  cents;  1.453  pounds  of  potash  worth  8.72  cents,  oraggregating 
daily  thirty-seven  cents  or  six  and  one-sixth  cents  for  ekch  animal. 
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This  with  the  three  and  seven-eighths  cents  already  obtained^ 
makes  ten  and  five-twelfths  cents  daily  per  animal  Now  the  market 
valae  of  the  daily  rations  fed  these  eight  animals  was  exactly  one 
dollar,  or  1427  cents  per  cow,  from  which  it  is  seen  that  the 
fertilizing  constituents  in  the  dung  and  urine  equalled  seventy* 
three  per  cent  of  the  market  value  of  the  food  fed. 

The  point  which  appears  to  be  so  clearly  established  by  the 
above  experiment  is  one  of  such  great  importance  to  our  farmers, 
that  it  will  be  the  subject  of  more  extended  investigation  in  the 
future,  for  which  we  have  excellent  facilities,  but  at  present  it 
appears  that  the  manure  from  fifty  animals  is  worth  yearly  fully 
11,900. 

It  is  intended  by  means  of  a  windmill  to  raise  the  liquid  manure 
from  the  reservoirs  below  the  manure  platform  into  a  tank  from 
which  a  sprinkling  cart  may  be  loaded  for  tie  distribution  of  this 
material  over  the  fields,  and  comparative  tests  will  be  made  with 
several  crops  for  the  purpose  of  determining  the  relative  value 
of  this  compared  with  the  solid  manure  and  other  fertilizing 
material. 

By  means  of  a  hose  the  contents  of  the  tank  may  ajso  be,  from 
time  to  time,  as  necessity  requires,  distributed  over  the  mass  of 
manure  upon  the  platform,  and  during  such  periods,  when  evapora- 
tion shall  exceed  the  rainfall,  a  convenient  hydrant  will  supply  a 
stream  of  water  sufficient  to  prevent  the  decomposition  and  fer- 
mentation of  the  pile  from  proceeding  to  an  injurious  extent 

If  our  farmers,  who,  to  maintain  or  increase  the  fertility  of 
their  soils,  are  now  accustomed  annually  to  pay  out  large  sums  for 
commercial  fertilizers  may,  as  the  result  of  these  trials,  learn  that 
it  is  possible  ecoromically  and  practically  to  secure  a  supply  of 
stable  manure  equal  in  value  to  sixty  per  cent  of  the  market  value 
of  the  several  varieties  of  food  fed  to  their  animals,  it  would  seem 
that  this  information  alone  would  many  times  over  repay  the 
entire  expense  of  their  Experiment  Station. 

Certain  it  is  that  no  farmer  who  visits  the  Station  but  may  him- 
self see  the  lai^e  quantity  of  valuable  fertilizing  material  which, 
in  nine  cases  out  of  ten,  or  ninety-nine  out  of  100,  is  wholly  or 
mostly  lost,  saved  by  means  not  beyond  his  reach.  It  is  an  object 
lesson  which  does  not  fail  to  impress  everyone  who  has  recently 
visited  the  Experiment  Station. 
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Piggery  and  Poultry-house. 

It  aeemed  that  in  connection  with  the  contemplated  investiga- 
tions of  the  leading  breeds  of  dairy  cattle,  there  could  be  con- 
ducted conveniently  similar  investigations  with  the  leading  breeds 
of  swine,  for  the  purpose  of  determining  their  relative  value  in  the 
production  of  pork;  and  the  last  Legislature  made  a  liberal 
appropriation  for  the  construction  of  a  suitable  piggery  in  which 
to  conduct  ^uch  experiments,'  as  also  for  the  construction  of  suit- 
able houses  in  which  to  carry  forward  similar  investigations  with 
domestic  fowls. 

The  piggery  and  the  poultry-houses  which  have  been  con- 
structed for  these  purposes  will  be  found  described  in  detail 
elsewhere. 

In  the  reconstruction  of  the  old  cattle  barn  there  was  arranged 
a  series  of  twenty-four  pig  pens,  affording  ample  accommodation 
for  keeping  representatives  of  the  principal  breeds  of  swine,  as 
also  for  experiments  in  feeding  and  fattening.  Already  choice 
animals  of  the  Berkshires,  Cheshire  White  and  Duroc  Bed  breeds 
have  been  secured,  and  it  is  intended  at  once  to  secure  some « 
others.         « 

Attention  is  directed  to  the  provision  made  for  securing  the 
manure  from  the  pens  and  permitting  the  pens  to  be  frequently  and 
thoroughly  cleaned.  Yards  have  been  so  arranged  as  to  allow 
out  of  door  exercise  to  the  pigs  whenever  it  is  desired. 

A  new  poultry-house  has  also  been  built  with  every  convenience, 
and  already  experiments  are  in  progress  for  the  purpose  of  ascer- 
taining the  actual  and  relative  cost  of  producing  both  eggs  and 
fattened  poultry  for  the  market 

Chemioal  Control  op  Fertilizers. 
It  is  in  accord  with  the  unanimous  desire  of  the  farmers  of 
the  State,  as  manifested  by  the  numerous  petitions,  signed  by 
hundreds  of  farmers  in  the  several  sections  of  the  State,  by  many 
resolutions  passed  by  farmers  assembled  at  the  various  institutes, 
granges,  farmers'  clubs  and  agricultural  societies ;  that  there  has 
been  urged  upon  the  Legislature  the  importance  of  some  such 
legislation  in  this  matter  of  commercial  fertilizers,  as  has  long 
been  a  means  of  protection  to  the  farmers  of  every  other  State  in 
which  these  products  have  come  into  general  use. 
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It  is  worthy  of  note^  that  while  such  laws  have  existed  in  certain 
States  for  a  quarter  of  a  century,  there  is,  so  far  as  I  know,  not  a 
single  State  which  has  ever  abandoned  the  plan  for  the  protection 
of  the  farmers,  who  in  the  purchase  of  these  products,  unlike 
other  products  sold  in  quantity,  are  wholly  without  the  means  of 
knowing  anything  as  to  their  composition  or  value,  and  are  not 
infrequently,  even  under  the  most  careful  supervision  which  is 
found  practicable,  subject  to  the  most  bare-faced  frauds.  This  is 
evidenced  in  our  own  State  where  a  fertilizer  actually  worth  one 
dollar  and  fifty-two  cents  was  sold  at  thirty  dollars  per  ton ;  also, 
in  Pennsylvania,  according  to  a  recent  report  from  its  station  four 
fertilizers,  worth  respectively  one  dollar  and  twelve  cents,  eighty- 
seven  cents,  seventy-one  cents,  and  six  dollars  and  ninety-cents 
per  ton,  were  sold  at  twenty  dollars,  eighteen  dollars,  twenty-one 
dollars  and  twenty  dollars,  respectively ;  so  also  in  New  Jersey, 
where  two  fertilizers  for  sale  in  that  State  had  an  actual  value  of 
only  two  dollars  and  eighty-nine  cents,  and  t\^o  dollars  and  forty- 
two  cents  per  ton,  and  sold  at  forty-five  dollars  and  forty  dollars 
per  ton  respectively. 

Such  illustrations  could  be  multiplied,  but  it  is  unnecessary  to 
give  further  evidence  that  our  farmers  who  have  need  of  such 
fertilizers  to  increase  the  products  of  their  fields,  are  at  present 
simply  at  the  mercy  of  any  dealer  or  manufacturer  unscrupulous 
enough  to  thus  defraud  them.  Nor  is  the  protection  which  the 
supervision  of  the  neighboring  States  extends  suffipient  for  the 
protection  of  our  people,  since  it  is  obvious  that  the  above 
instances,  of  fraud  detected  in  Pennsylvania  and  New  Jersey,  to 
which  attention  has  already  been  directed,  while  preventing  the 
sale  of  these  products  in  those  States,  by  no  means  prevents  these 
same  comparatively  worthless  brands  being  offered  for  sale  under 
other  names  here  in  New  York. 

But,  while  the  importance  of  guarding  the  people  from  fraud, 
against  which  they  are  necessarily  unable  to  protect  themselves, 
needs  no  further  argument  than  the  briefest  statement  of  the  case, 
it  is  probably  true  that  the  greatest  benefit  which  would  result 
from  the  work  of  such  chemical  control  would  be  the  increase  of 
intelligence  in  relation  to  the  use  of  these  costly  fertilizers,  through 
the  constant  discussions  concerning  the  presence  and  value  of  the 
leading  constituents,  nitrogen,  potassium  and  phosphorus,  which 
they  are  supposed  to  furnish  as  food  to  the  growing  cropa 
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At  present  these  commercial  fertilizers  are  generally  known  and 
spoken  of  as  "  phosphates,"  and  many  of  our  farmers  would  hardly 
recognize  the  term  as  misapplied,  even  if  the  sample  offered  them 
for  sale  contained  no  phosphoric  acid  whatever. 

As  a  matter  of  fact,  there  is  scarcely  one  in  twenty  of  these 
so-called  phosphates  that  does  not  contain  a  considerable  amonnt 
of  both  potassium  and  nitrogen  in  one  form  or  another,  and  iu 
large  measure  its  market  value  and  crop-producing  value  as  well 
is  determined  quite  as  much,  or  more,  by  these  latter-named  con- 
stituents than  by  the  phosphorus  it  contains. 

It  is  desirable  therefore  that  our  farmers  shall  come  to  appre* 
date,  so  far  as  agricultural  science  can  indicate,  the  relative 
functions,  need  and  importance  of  these  fundamental  elements  of 
plant  food,  in  order  that  they  may  more  intelligently  and  econonu- 
cally  apply  them  as  their  several  necessities  demand. 

It  is  hoped  therefore  that  at  the  next  session  of  the  Legislature 
there  will  be  provided  the  means  necessary  for  carrying  forward 
this  very  important  work.  The  means  required  are  a  suitably 
equipped  laboratory  and  the  chemists  for  performing  the  neces- 
sary analyses 

A  Daiey  School. 

In  view  of  the  great  importance  of  the  dairy  industry  in  onr 
State,  the  wide  range  in  the  quantity  as  also  in  the  quality  of  the 
manufactured  products  as  shown  by  the  intrinsic  and  market 
value  of  butter  and  cheese,  these  differences  being  due  almost 
entirely  to  ignorance  of  the  fundamental  principles  of  milk,  but- 
ter and  cheese  production,  or  a  failure  on  the  part  of  those 
engaged  in  this  industry  to  appreciate  the  importance  of  a  care- 
ful observance  of  these  principles,  it  seems  to  me  that  it  would  be 
wise  if  there  should  be  established  a  dairy  school  somewhat 
similar  to  those  already  established  in  several  of  the  leading  dairy 
sections  of  Europe.  In  this  school,  excluding  military  instruc- 
tion, the  classics  and  modem  languages,  there  should  be  given 
instruction  only  in  those  technical  branches  directly  relating  to 
the  science  and  practice  of  dairying. 

Such  a  school  should  be  located  upon  a  good  dairy  farm,  pro- 
vided with  cows  of  several  breeds,  with  facilities  for  giving  daily 
instruction  by  personal  inspection  and  study,  on  the  part  of  those 
in  attendance,  of  the  sever«J  technical  operations  of  the  dairy. 

Such  a  school  might  be  made  nearly,  if  not  quite,  self-support- 
ing, and  would,  I  have  no  doubt,  be  welcomed  by  many  young  men 
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ai^  women  who  desire  the  specific  instruction  it  would  afford 
&eiD,  and  would  do  much  to  render  the  $400,000,000  at  present 
estimated  as  the  capital  invested  in  the  dairy  interests  of  the 
State,  a  soarce  of  greatly  increased  profit  to  our  dairymen  and 
faurmers. 

It  was  practically  such  a  school  which  furnished  the  instruction 
that  enabled  Jesse  Williams,  thirty-eight  years  ago,  to  establish 
the  first  cheese  factory  in  the  State,  the  results  of  which  are  now 
manifest  in  every  dairy  section  of  the  country ;  but  even  to-day 
there  is  no  provision,  should  fifty,  more  or  less,  of  our  young  men 
and  women  desire  to  secure  the  information  wluch  opened  the 
way  of  success  to  this  pioneer  in  the  dairy  industry  of  the  State. 

Beoent  inquiry  has  revealed  the  remarkable  fact  that  in  an  art, 
one  of  the  oldest  in  existence,  and  to-day  in  practice  more 
extended  than  ever  before  in  the  history  of  the  world,  an  art  to 
which  of  late  years  and  at  present  the  attention  of  the  inventive 
'gemus  of  the  world  and  the  researches  of  science  have  been 
directed  to  a  remarkable  degree,  the  demand  for  those  who  are  in 
possession  of  the  information  discovered  by  science  relating  to  the 
dairy  industry,  who  are  practically  informed  concerning  the  con- 
venient technical  devices  of  the  inventors,  far  exceeds  the  present 
supply  and  the  testimony  from  other  States  is  to  the  same  effect. 
Other  professions  and  occupations  appear  fully  supplied  or  over- 
stocked with  those  fairly  equipped  for  the  work  devolving  upon 
them ;  but  there  yet  remains  room  and  remunerative  employment 
for  those  competent  to  intelligently  conduct  the  creameries,  cheese 
factories  and  leading  dairies  of  the  State,  and  abundant  room  for 
an  increased  development  of  this  industry  in  each  of  its  branches. 

Branch  Stations, 

During  the  past  year  the  director  has  received  very  many 
letters  of  inquiry  concerning  the  establishing  of  branch  stations  in 
several  sections  of  the  State. 

I  would  again  state  the  arguments  which  to  me  and  others 
appear  to  justify  the  Legislature  in  making  the  necessary  appro- 
priation to  carry  out  this  plan. 

In  a  State  embracing  so  wide  an  extent  of  territory  as  does  the 
Empire  State,  with  its  differences  of  soil  and  climate,  and  with 
such  great  diversity  of  agricultural  interests,  it  must  naturally 
qrpear  that  any  experiment  station,  wherever  located,  is  largely 
a  local  institution,  and  that  its  results  however  valuable  and  how- 
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ever  clearly  established  are  necessarily  limited  to  the  conditions 
obtaining  at  the  locality  where  Quch  experiments  are  being 
conducted. 

It  is  true  that  the  farm  belonging  to  the  Agricultural  Experi- 
ment Station  closely  resembles  in  character  of  soil  many  thousands 
of  farms  within  the  State,  it  being  mainly  composed  of  clay,  clay 
and  gravelly  clay  loam,  so  that  methods  of  culture  here  found  best 
may  be,  almost  without  modification,  applied  to  many  other  locali^ 
ties  and  the  results  here  obtained  may  be  confidently  predicted  in 
such  similar  localities. 

But  in  view  of  the  fact  that  this  is  a  State  institution  and  its 
benefits  may  justly  be  demanded  by  every  agricultural  interest  of 
the  State,  it  appears  most  desirable  that  in  the  near  future  there 
should  be  established  in  several  different  sections  of  the  State 
branch  Experiment  Stations  for  the  purpose  of  determining  the 
results  which  are  determined  by  differences  of  soil  and  climate. 
Such  work  could  and  would  be  conducted  by  intelligent  farmers 
in  their  several  sections,  under  the  direction  and  supervision  of 
the  central  Station,  and  in  this  way  the  useful  work  and  influence 
of  the  Station  could  be  widely  distributed  at  a  very  slight  addi- 
tional expense. 

It  would  seem  best  that  such  branch  stations  should  be  under 
the  immediate  supervision  of  local  boards  of  control,  who  would 
themselves  best  select  the  one  most  intelligent  and  most  in 
sympathy  with  the  work  to  carry  out  the  several  experiments 
undertaken  at  these  several  branch  stations,  and  who  would  thus 
feel  a  greater  degree  of  personal  responsibility  for  its  thorough 
conduct 

The  director  will  very  gladly  enter  into  correspondence  with 
parties,  and  especially  agricultural  societies  in  the  several  sections 
of  the  State,  through  which  some  such  a  plan  as  is  above  outlined 
may  be  perfected  and  carried  into  execution. 

It  is  said  that  there  are  to-day  in  the  Oerman  Empire  alone  184 
agricultural  experiment  stations  engaged  in  the  promotion  of 
every  branch  of  agriculture.  It  would  seem  that  as  many  as  ten 
branch  stations  could  find  profitable  employment  in  the  solution 
of  the  numerous  problems  which  are  presenting  themselves  in  the 
many  and  various  fields  of  agricultural  industry  of  our  Empire  State. 

In  accordance  with  a  very  earnest  desire  upon  the  part  of  the 
farmers  of  Suffolk  county,  the  following  bill  was  prepared  and 
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introduced  into  the  last  Legislature,  but  at  too  late  a  date  to 
seoure  for  it  the  careful  consideration  which  such  an  important 
measure  demanded. 

It  would  appear  that  by  some  such  means  as  is  provided  in  this 
bill  inestimable  benefit  to  the  varied  agricultural  interests  of  the 
State  would  accrue,  and  the  work  of  the  Station  at  Geneva  be  very 
greatly  extended  in  its  usefulness  and  with  the  greatest  economy 
of  expenditure. 

An  Act  to  establish  branch  agricultural  experiment  stations. 

The  People  of  the  State  of  New  York,  represented  in  Senate  and 
Assembly^  do  enact  as  follows  : 

Section  1.  For  the  purpose  of  promoting  agriculture  in  its  various 
blanches  by  scientific  investigation  and  experiment,  provision  is 
hereby  made  for  the  establishment  of  several  branch  agricultural 
experiment  stations  in  this  state,  one  of  which  shall  be  located  in 
Suffolk  coimty. 

§  2.  The  management  of  each  of  these  several  branch  stations  shall 
be  committed  to  a  board  of  control,  composed  of  the  director  and  the 
executive  committee  of  the  board  of  control  of  the  state  agricultural 
experiment  station  at  Geneva,  and  of  three  other  members  residing  in 
the  vicinity  of  each  branch  station  established.  The  three  local 
members  shall  be  appointed  by  the  governor  and  confirmed  by  the 
senate,  and  they  shall  hold  office  for  three  years,  or  until  their 
successors  shall  be  appointed. 

§  3.  The  board  of  control  organized  in  accordance  with  section  two, 
shall  annually  elect  a  president  from  one  of  the  three  local  members 
of  the  board,  and  shall  appoint  a  secretary  and  a  treasurer  to  hold 
such  offices  during  the  pleasure  of  the  board.  Two  members  repre- 
senting the  state  agricultural  experiment  station  at  Geneva,  with  two 
of  the  three  members  of  the  board  residing  within  the  vicinity  of  the 
branch  station  shall  constitute  a  quorum  for  the  transaction  of 
business. 

§  4.  The  boards  of  control  of  each  of  the  several  branch  stations 
which  may  be  established  in  accordance  with  section  two  of  this 
aot,  shall  locate  and  have  general  management  of  these  several 
branch  stations,  and  shall  appoint  a  director  to  have  the  general 
oversight  and  management  of  the  experiments  and  investiga- 
tions which  shall  be  necessary  to  accomplish  the  objects  of  such 
branch  station  under  the  general  supervision  of  the  director  of  the 
state  agricultural  experiment  station  at  Geneva,  and  may  employ 
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other  persons  necessary  to  the  carrying  on  of  the  work  of  these 
branch  stations.  Said  board  may  acquire  by  lease  or  otherwise 
such  real  estate  as  may  in  their  judgment  be  necessary  for  carrying 
on  the  work,  and  shall  have  the  direction  of  the  expenditure  of  all 
moneys  appropriated  and  set  apart  to  such  branch  station  for  the 
purpose  aforesaid  or  otherwise  received  therefor.  The  board  of  con- 
trol of  each  branch  station  which  shall  be  established  under  this  act 
shall  annually  make  a  full  report  to  the  director  of  the  state  agricul- 
tural experiment  station  at  Geneva,  which  shall  be  embodied  in  his 
annual  report  All  property  acquired  by  the  said  board  shall  belong 
^  to  the  state,  and  shall  be  disposed  of  and  used  only  as  authorized  by 
law. 

§  5.  The  sum  of  twenty  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary  for  carrying  out  the  provisions  of  this  act,  is  hereby 
appropriated  out  of  any  money  in  the  treasury  not  otherwise  appro- 
priated, which  sum  shall  be  paid  to  the  treasurer  of  the  board  of 
control  of  the  state  agricultural  experiment  station  at  Geneva  at  such 
times  and  in  such  sums  as  the  board  of  control  of  such  station  may 
require  upon  the  order  of  the  comptroller  of  the  state  of  New  York, 
who  is  hereby  directed  to  draw  his  order  for  the  same  on  the  treasurer 
of  the  state. 

§  6.  Every  member  of  the  board  of  control  of  the  several  branch 
stations  which  shall  be  established  under  the  provisions  of  this  act 
shall  be  paid  his  necessary  traveling  expenses  as  well  as  those 
incurred  by  him  while  in  actual  attendance  upon  the  meetings  of  his 
board,  but  no  member  shall  receive  any  other  remuneration  as  such 
member. 

§  7.  The  boards  of  control  of  the  several  branch  stations  which  may 
be  established  under  this  act  shall  make  such  rules  and  regulations 
as  may  from  time  to  time  become  necessary  to  carry  out  the  objects 

of  said  branch  stations. 

* 

§  8.  This  act  shall  take  effect  immediately. 

It  is  believed  that  with  the  amount  mentioned  in  the  bill  there 
could  be  established  and  maintained  ten  branch  stations  in  as 
many  different  sections  of  the  State,  the  scientific  supervision  and 
work  being  done  by  the  central  station  at  Geneva. 

Changes  in  Yield  and  Value  of  Fakm  Crops  in  New  York. 

In  the  following  tables  I  have  given  the  average  acreage  yield 

in  bushels  or  pounds  of  our  leading  crops  in  the  State  for  the 

severfiJi  periods,  1862  to  1870,  inclusive,  1871  to  1879,  inclusive, 
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and  1880  to  1887,  inclusive ;    also  the  average  market  value  of 
these  crops  for  the  same  period  : 

Average  acreage  yield  of  leading  crops. 
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Average  market  value  of  leading  crops. 


1862-70. 
1871-79. 
1880-87. 
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The  following  table  shows  the  percentage  changes  which  have 
taken  place  during  these  same  periods  in  yield  and  market  value : 
Percentage  clianges  in  yield. 
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Percentage  changes  in  market  value. 
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The  above  tables  may  be  studied  with  interest  as  helping  to 
explain  the  causes  which  have  produced  such  general  depression 
in  the  agricultural  community. 

It  will  be  seen  that,  so  far  as  crop  production  is  concerned,  there 
is  little  cause  for  alarm  over  diminished  yiQld,  for  if  we  consider 
our  five  principal  crops,  corn,  wheat,  oats,  potatoes  and  hay,  the 
aiggregate  value  of  which  is  ninety-two  per  cent  of  the  total  value 
of  our  leading  farm  crops,  we  shall  find  that  these  five  crops  had 
fallen    off  in   their   average   yield    but    1.6    per    cent    in    the 
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second  period  over  what  it  was  in  the  first  period  and  the  average 
yield  of  the  third  period  was  within  8.8  per  cent  of  what  it  was  in 
the  first ;  and  this  diminished  yield  is  perhaps  largely  due  to  less 
careful  cultivation  which  the  low  prices  of  farm  products  seemed 
in  many  cases  to  excuse  if  it  did  not  justify. 

But  if  we  examine  the  table  we  shall  see  that  the  average 
market  values  have  greatly  depreciated,  the  five  crops  already 
mentioned  having  fallen,  during  the  second  period,  in  their 
average  market  value  to  75.6  per  cent  of  what  it  was  in  the  first 
period,  and  during  the  last  period  having  dropped  still  lower  to 
an  average  of  67.6  per  cent  of  what  these  crops  sold  for  during 
the  first  period. 

The  average  daily  wages  of  farm  laborers  in  thirty-six  States 
for  ten  years  have  been  as  follows :  Tear  1879,  wages  94  cents ; 
year  1882,  wages  $1.07 ;  year  1885,  wages  $1.05 ;  year  1888,  wages 
$1.06. 

From  the  above  it  appears  that  the  wages  of  farm  laborers  have 
remained  nearly  the  same  during  the  past  ten  years. 

This  remarkable  shrinkage  in  the  market  values  of  agricultural 
products,  while  the  cost  of  production  remained  practically  con- 
stant, so  far  as  the  cost  of  farm  labor  goes,  will  alone  account  for 
the  general  complaint  that  farming  has  ceased  to  be  profitable 
under  existing  conditions. 

But  in  this  connection  it  must  not  be  forgotten  that  the  pro- 
ductive power  of  manual  labor  upon  the  farm  has  been  enor- 
mously increased  during  the  past  quarter  of  a  century  through  the 
introduction  upon  the  farm  of  labor-saving  machinery  of  every 
description ;  and  but  for  these  appliances  it  would  often  appear 
impossible  that  the  work  of  the  farm  at  present  could  be 
accomplished. 

While,  therefore,  the  actual  cost  of  manual  labor  remains  prac- 
tically the  same,  the  results  of  such  labor  aided  by  all  these 
mechanical  appliances  have  been  greatly  increased,  at  the  same 
time  introducing  a  new  item  into  the  cost  of  production,  viz., 
interest  and  wear  and  tear  of  all  these  implements  of  husbandry. 

The  following  table  gives  in  column  first  the  average  value  of 
the  leading  farm  crops  of  the  State  for  the  last  twenty-six  years 
according  to  the  Beport  of  the  Department  of  Agriculture. 

The  second  column  gives  the  number  of  bushels  or  pounds  of 
each   crop  which  could  have  been  bought  for  ten  dollars,  this 
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being  a  convenient  snm  for  comparison  ;  and  there  is  given  also 
the  number  of  pounds  of  ash  or  mineral  matter,  of  phosphoric 
add,  potash  and  nitrogen  in  these  several  quantities. 

The  estimate  for  milk  is  from  the  American  Agriculturist,  which 
gives  3.43  cents  per  quart  as  the  average  value  to  the  producer  of 
milk  furnished  New  York  cily  during  the  past  twenty-one  years: 


Ayerase  price. 

Amount  for  ten 
doUars. 

i 
1 

•3  . 

a 

i 

II 

1 

II 

Oorn 

•0.816  per  bushel. 

1.452 
.910 
.497 
.966 
.749 
.569 
13.769  per  ton.... 
.136 
.6843  per  quart.. 

13.26  bushels. 

6.87        •* 
10.99 
20.12 
10.47 

13.35        " 
17.68 

1,453     pounds. 

79.37        "        . 
292      quarts.. 

.      10.39 
8.24 
.      12.32 
.      21.28 
.      12.58 
.       8.97 
.      43.26 
.      83.49 
.      12.86 
4.40 

10.98 
8.67 

10.84 

12.86 
7.24 
9.23 
3.38 

24.46 
2.14 
4.40 

2.86 
2.68 
3.56 
3.31 
il.67 
2.07 
26.86 
22.79 
4.61 
1.07 

4.82 

Wheat 

3.80 

Bre 

6.62 

Oats 

4.52 

Barley 

AM 

Bapkwheat 

A.2n 

Potatoes 

7.92 

Hay 

4.34 

Tobacco 

Milk , 

.47 
1.88 

The  following  table  gives  the  market  value  of  the  several  fertil- 
img  constituents  present  in  ten  dollars  worth  of  each  of  the 
leading  crops :  • 
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The  practical  lessons  to  be  drawn  from  the  above  tables  are  very 
forcible  and  can  not  fail  to  carry  conviction  to  anyone  who  will 
carefully  consider  them.  It  appears  that  upon  an  average  the 
cereals  contain  an  amount  of  nitrogen,  phosphoric  acid  and 
potassium,  which,  at  the  current  market  price  for  these  materials 
is  worth  almost  exactly  one-fourth  the  market  value  of  the  grain 
(241  per  cent). 

Potatoes  contain  somewhat  more,  28.6  per  cent  of  their  average 
market  value,  while  the  hay  crop  contains  nearly  two-thirds  (63.7 
per  cent)  of  its  average  market  value.  In  other  words,  the  farmer 
would  have  to  pay  for  the  potash,  phosphoric  acid  and  nitrogen  in 
ten  doUars  worth  of  hay,  six  dollars  and  thirty-seven  cents. 

It  will  be  seen  also  that  milk  contains  of  these  fertilizing  con- 
stituents only  10.5  per  cent  of  its  value,  less  than  one-half  the 
value  contained  in  the  cereals  and  less  than  one-sixth  the  value  of 
these  in  the  hay. 

The  practical  conclusions  are  obvious : 

First.  Increase  the  area  and  production  of  grass  and  hay,  and 
feed  it. 

Second.  Increase  and  improve  the  several  products  of  the  dairy 
by  careful  selection  and  feeding  of  the  animals,  and  by  improve- 
ment in  the  methods  of  production  of  butter  and  cheese. 

Sorghum  for  Forage  and  Syrup. 

Attention  is  directed  to  the  reports  6i  the  assistant  and  superin- 
tendent of  the  farm  of  experiments  made  with  many  varieties  of 
sorghum,  some  of  which  were  quite  new  to  this  country,  for  the 
purpose  of  learning  which  would  prove  most  valuable  to  onr 
farmers  for  forage  and  for  use  as  ensilage. 

There  was  grown  upon  nine  one-twentieth  acre  plats  in  hills,  of 
one  of  the  lightest  varieties,  an  average  crop  of  20,933  pounds  per 
acre,  the  minimum  being  17,040  and  the  maximum  26,960  pounds. 
In  drills  this  same  variety  gave  an  average  on  nine  plats  of  34,755 
pounds,  with  a  minimum  of  24,440  and  a  maximum  of  44,080 
pounds  per  acre. 

An  average  bundle  of  canes  from  these  eighteen  plats  gave  with 
a  hand  mill  66.07  per  cent  of  their  weight  in  juice,  having  a 
specific  gravity  of  1.068.  This  juice  contained  10.95  per  cent  of 
sucrose  and  3.78  per  cent   of  glucose,  although  owing  to  the  cold 
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and  cloudy  weather  the  crop  had  not  advanced  upon  an  average 
much  beyond  the  milk  stage  of  the  seed,  when  it  was  cut  up  for 
the  silo. 

Comparative  feeding  experiments  wiU  be  made  with  the  ensil- 
age from  this  ci'op  and  from  the  crops  of  early  and  late  cut 
com. 

It  will  be  seen  that  the  above  crop  gave  an  average  per  acre  of 
87,844  pounds  of  cane  of  which  27.4  per  cent,  upon  an  average,  is 
leaves  and  tops,  and  72.6  per  cent  stripped  and  topped  cane,  or 
20,215  pounds,  containing  of  juice  which  could  be  readily  expressed 
by  a  hand  mill  13,356  pounds,  which  juice  contained  1,967  pounds 
of  total  sugars  equal  to  at  least  2,623  pounds  or  about  220  gallons 
of  syrup. 

There  are  at  present  several  farmers  in  central  and  western 
counties  who  have  for  years  been  engaged  in  the  growing  of  sor- 
ghum and  the  production  of  syrup  therefrom,  and,  if  their  state- 
ments may  be  credited,  this  industry  has  proved  to  be  by  no 
means  unprofitable  to  them.  Certainly  the  results  given  above 
would  appear  to  indicate  that  there  might,  by  means  of  a 
central  factory  system  established  for  working  up  the  cane  pro- 
duced by  a  number  of  farmers,  be  a  new  and  very  profitable 
industry  established,  at  least  to  the  extent  of  furnishing  an 
abundant  supply  of  pure  and  wholesome  syrup  for  home 
consumption. 

But  it  will  be  seen  that  there  were  made  thirteen  analyses  of 
tlio  juices  from  seven  varieties  of  sorghum  which  compare  closely 
with  the  ten  analyses  of  juices  from  seven  varieties  reported  last 
year.    For  comparison  the  results  are  given  below  : 


Numbor  of 
varieties. 

Ntimber  of 
analyses. 

Per  cent 

cane  8ui;ar 

in  juice. 

Per  cent 

(Slucose  In 

juice. 

vm 

7 
7 

10 
18 

11.74 
IQ.OO 

1  50 

isn 

1.66 

From  sorghum  yielding  a  mill  juice  containing  only  ten  per 

oent  of   cane  sugar  and  3.41  per  cent  of  glucose,  according  to 

Bulletin  No.  17,  pages  9  and  10,  Department  of  Agriculture,  there 

WW  made  in  an  experimental  trial  upon  219  tons  of  stripped  and 
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topped  cane,  130^  pounds  of  sugar,  and  fifteen  and  one-half 
gallons  of  molasses  per  ton  of  cane. 

In  view,  therefore,  of  the  results  obtained  in  the  cultivation  of 
sorghum  these  last  two  years,  which  seasons  do  not  appear  to 
have  been  in  any  way  exceptionably  favorable,  I  can  not  but  repeat 
what  was  said  in  the  report  of  last  year :  "  Cane  of  this  quality 
could  be  worked  very  profitably  for  sugar,  but  in  this  northerly 
latitude  it  will  be  found  advisable  to  limit  the  manufacture  to  th^ 
production  of  syrup,  which  is  already  being  produced  in  this  sec- 
tion of  the  State  of  excellent  quality,  and  commands  a  ready  sale 
at  good  prices. 

"  It  would  seem  that  several  farmers  could  combine  in  estab- 
lishing a  suitable  factory,  and  thereby  greatly  lessen  the  cost  of 
manufacture,  improve  the  quality  of  the  product  and  produce  at 
good  profit  an  abundant  supply  of  exceUent  syrup." 

Investigation  op  the  Grasses. 

In  connection  with  the  dairy  industry,  there  is  no  subject  of 
greater  importance  than  a  study  of  our  native  and  other  grasses 
fiind  at  present  this  matter  is  receiving  more  than  usual  attention. 
In  fact  the  hay  crop,  from  every  consideration,  deserves  especial 
attention,  occupying,  as  it  does,  so  large  a  portion,  over  one-half 
of  our  cultivated  land  (55.75  per  cent),  constituting  nearly  two- 
thirds  of  the  weight  (65.75  per  cent),  of  all  our  principal  farm 
crops,  and  removing,  as  it  does,  annually  from  our  lands,  over  nine 
times  as  much  potash  as  all  the  other  crops  combined ;  the  hay 
crop  containing  92.23  per  cent  of  all  the  potash  present  in  the 
marketed  crops ;  there  is  found  also  in  the  hay  crop,  nearly  three- 
fifths  of  all  the  phosphoric  acid  present  in  our  leading  farm  crops, 
the  hay  crop  containing  58.92  per  cent  of  all  the  phosphoric  acid 
present  in  leading  crops  of  the  State. 

By  means  of  the  statistical  reports  of  the  Department  of  Agri- 
culture during  the  last  quarter  of  a  century,  it  is  found  that  the 
acreage  in  the  six  leading  cereals  grown  in  the  State,  was  less 
during  the  last  five  years  of  the  above  period  than  it  was  during 
the  first  five  years,  (it  having  decreased  6.13  per  cent),  and  th&t  the 
acreage  in  hay  had  increased  38.43  per  cent  during  the  last  five 
years,  over  what  it  was  during  the  first  five. 

Again,  while  the  average  aggregate  value  of  the  cereals  had 
decreased  47.52  per  cent  from  the  first  period  of  five  years  as  com- 
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pared  with  the  last  five,  the  average  aggregate  value  of  the  hay  crop 
was  practically  unchanged,  it  having  fallen  off  only  2.31  per  cent. 
The  acreage  in  hay  during  the  first  five  years  was  nearly  ten  per 
cent  less  than  that  of  the  cereals,  whiie  during  the  last  five  years 
it  has  averaged  nearly  twenty-five  per  cent  more  than  the  acreage 
in  cereals.  Also  the  aggregate  value  of  the  hay  crop  of  the  State 
has  relatively  greatly  increased  during  the  past  twenty-five  years, 
for  while  during  the  first  five  years  it  was  29.2  per  cent  less  than 
the  aggregate  value  of  the  cereals,  it  averaged  during  the  last  five 
years  31.9  per  cent  more  than  the  aggregate  value  of  the  cereal  crop. 

There  has  been  during  the  twenty-five  years  a  steady  decline  in 
the  average  acreage  value  not  only  of  the  cereal  but  also  of  the 
hay  crop ;  but  the  decline  in  the  value  of  hay  has  been  far  less 
than  the  average  decline  in  that  of  the  cereals ;  the  latter  have 
declined  forty-four  per  cent,  while  the  average  acreage  value  of 
the  hay  crop  has  been  but  29.44  per  cent  less  during  the  last  five 
years  than  it  was  during  the  first  five  of  the  quarter  of  a  century 
under  consideration. 

It  is  also  to  be  observed  that  this  decline  is  not  due  to 
diminished  production  but  to  the  general  decline  from  the  high 
prices  prevailing  during  the  war. 

The  above  brief  statistics  are  of  the  greatest  significance  as 
evidence  that  our  farmers,  with  increasing  intelligence,  have  come 
to  appreciate  the  supreme  importance  of  the  grass  crop,  and  there 
is  no  room  to  doubt  that  an  increasing  acreage  in  grass,  with 
proper  economy  in  its  utilization  upon  the  farm,  will  do  more 
than  anything  else  to  render  agriculture  in  our  State  more  profit- 
able in  the  future  and  increase  rapidly  the  fertility  of  our  lands. 
Indeed  there  are  thousands  of  practical  illustrations  all  going  to 
prove  that  profitable  agriculture  and  productive  lands  are  closely 
connected  with  flocks  and  herds  and  the  large  areas  for  the  pro- 
duction of  the  grass  and  hay  made  necessary  for  their  mainte- 
nance; while  they  in  turn  more  than  furnish  the  material  needed 
to  sustain  the  fertility  of  those  lands  from  which  they  derive  their 
support. 

The  importance  of  this  matter  was  early  recognized  by  this 
Station,  and  for  the  purpose  of  systematic  study  and  investigation 
of  the  grasses  there  wore  prepared  a  large  number  of  plots  upon 
which  many  different  varieties  have  been  grown  from  year  to  year, 
furnishing  not  only  a  valuable  object  lesson,  which  has  been  very 
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generally  studied  by  the  farmers  and  others  visiting  the  Station, 
but  also  affording  opportunity  for  comparison  of  the  valuable 
qualities  of  these  many  grasses. 

During  the  past  year  there  has  been  made  great  addition  to  the 
number  of  kinds  grown,  and  at  the  present  time  there  are  in  all 
196  experimental  plats  covering  an  area  of  1.3  acres,  not  including 
the  separating  paths  ;  and  in  addition  fifty-four  field  plats  cover- 
ing in  all  3.7  acres. 

These  latter  have  been  used  in  comparative  tests  for  the  pnr- 
pose  of  learning  the  effects  of  the  different  fertilizing  constituents 
upon  the  quantity  and  quality  of  hay  produced,  the  results  of 
which  experiments  are  elsewhere  detailed. 

Upon  the  smaller  plats,  for  the  most  part,  are  grown  separate 
kinds  of  grass,  and  it  is  intended  at  an  early  date  to  enter  upon 
an  investigation  as  to  their  composition  and  feeding  value  at 
different  periods  of  their  development,  while  observations  will  be 
made  as  to  their  relative  productiveness  and  ability  to  withstand 
the  extremes  of  climate. 

It  is  by  no  means  improbable  that  as  the  result  of  such  investi- 
gation there  may  be  found  among  our  native  grasses  many  varie- 
ties which  will  well  repay  reintroduction  upon  lands  from  wUch, 
by  nearly  a  century  of  cultivation,  they  have  been  driven  out, 
having  been  replaced  almost  entirely  by  some  few  varieties  now 
in  almost  general  use  among  our  farmers. 

Bulletins  and  Correspondence. 

No  better  evidence  is  needed  to  show  the  increased  interest 
which  is  being  felt  in  all  matters  pertaining  to  the  science  of 
agriculture  by  our  farmers  than  the  very  great  increase  which  has 
taken  place  recently  in  the  correspondence  addressed  to  the 
Station  and  the  constant  applications  pouring  in  daily  for  reports, 
Bulletins  and  information. 

There  have  been  published  during  the  past  season  three  Bulletins 
in  which  the  following  subjects  have  been  discussed : 

BuOetin  No.  16.— July,  1889. 
A  study  of  the  corn  plant : 
a.  Changes  in  the  plani 
6.  Increase  of  dry  matter. 
c.  Sugars  and  starch. 
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Lucerne  or  alfalfa : 
CL  Yield  of,  per  acre. 
6.  Digestibility  of  the  hay.' 

Bulletin  No.  17.—  October,  1889. 
Cattle  foods  and  feeding  rations : 

1.  Chemical  composition  of  foods. 

2.  Digestibility  of  foods. 

3.  Amount  of  digestible  matter  in  foods. 
4  Feeding  rations. 

5.  Rations  fed  by  New  York  dairymen. 

Bulletin  No,  18.— November,  1889. 
Testing  of  dairy  breeds  : 

Introductory. 

Breeds  represented. 

Foods. 

Weights  each  month. 

Details  of  feeding. 
For  each  of  these  Bulletins  there  has  been  a  steadily  increasing 
demand,  and  it  is  noteworthy  that  while  many  write  to  secure,  so 
far  as  they  may  be  able,  all  the  Bulletins  published,  the  number 
is  far  greater  of  those  who  prefer  specific  requests  for  certain 
Bulletins  to  which  their  attention  has  been  directed  through  the 
agricultural  press,  thus  showing  that  these  Bulletins  have  happily 
met  with  specific  wants  for  information  among  our  farmers,  who 
as  never  before  appear  to  realize  that  science  can  aid  them  in 
their  work. 

An  interesting  and  instructive  illustration  of  the  avidity  with 
which  our  farmers  accept  new  facts  pertaining  to  their  calling,  or 
old  truths  presented  in  a  novel  way,  was  seen  in  connection  with 
the  exhibit  made  by  the  Station  at  the  State  fair  at  Albany  and 
elsewhere.  Along  with  a  collection  of  fruits  and  vegetables, 
there  was  prepared  and  sent  several  series  of  glass  bottles  showing 
the  actual  amount  of  the  several  constituents  present  in  several  of 
the  leading  food  materials  in  common  use,  and  along  with  this 
the  following  circular  giving  a  full  explanation  of  this  exhibit : 

Food   ExHiBrr.    New   Yobk   State   AoBiouiiTUBAL   Expebimbnt 

Station,  Geneva,  N.  Y. 

The  exhibit  of  foods,  illustrating  their  chemical  composition,  is 

intended  as  an  object  lesson  for  those  farmers  who  will  study  it. 

Eight  foods  are  selected :  Com  at  stage  for  ensilage,  mangolds. 
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milk,  timothy  hay,  red  clover  hay,  com  meal,  wheat  bran  and 
cotton-seed  meal.  There  are  the  same  amounts  of  each  of  the 
foods,  two  pounds,  three  ounces  (1,000  grams).  . 

Please  observe  the  difference  in  bulk  or  space  occupied  by  the 
several  foods. 

Notice  the  large  amount  of  water  contained  in  green  com, 
mangolds  and  milk.  Observe  that  milk  contains  less  water  than 
mangolds.  It  would  hardly  seem  possible  that  milk  should  have 
less  water  than  roots  or  green  grass  and  com,  yet  such  is  the  case. 

A  half  hour  spent  at  this  exhibit  together  with  reading  this 
description  should  enable  one  to  understand  what  is  meant  by 
albuminoids,  nitrogen-free  extract,  etc.  Bearing  these  illustra- 
tions in  mind,  the  terms  used  in  Bulletins,  agricultural  papers  and 
at  farmers'  institutes  will  be  plain. 

What  the  Tebms  Mean. 

Water,  —  The  amount  of  water  in  foods  varies  and  while  it  is  no 
different  than  water  from  other  sources,  yet  its  natural  presence 
in  the  food,  unmistakably  renders  the  food  more  palatable,  easily 
digested  and  readily  assimilated. 

Ash  or  Mineral  Matter,  —  This  consists  of  the  phosphates,  lime/ 
postash,  iron,  magnesia,  etc.,  and  is  used  to  build  up  the  bony 
frame  work  of  the  body,  etc. 

Albuminoids.  —  These  are  the  nitrogenous  portions  of  food,  also 
called  protein.  The  dried  white  of  an  egg  is  almost  pure  albumen. 
Lean  meats  and  casein  in  milk  are  good  examples,  also  gluten  — 
the  gummy  portion  —  from  wheat  The  albuminoids  of  food  are 
used  by  the  animal  to  build  muscle  —  (lean  meat)  and  for  the 
casein  of  milk.  For  butter  production  albuminoids  serve  a  most 
important  purpose  in  foods  for  cows.  Probably  no  mistake  ia 
more  common  in  cattle-feeding  than  the  giving  of  too  small  quan- 
tity of  albuminoids  to  milch  cows  for  greatest  quantity  of  butter. 
In  the  exhibit  of  foods  observe  the  amount  of  Albuminoids  in 
cotton-seed  meal  as  compared  with  com  meaL 

Nitrogen-free  Extract  consists  of  sugar,  starch,  gums,  etc  Car- 
bohydrates mean  the  same  thing  as  nitrogen-free  extract  Compare 
the  difference  in  amount  of  nitrogen-free  extract  in  com  meal  and 
cotton-seed  meaL  Corn  meal  has  the  most  of  this  starchy  matter 
of  any  food  generally  used.  The  nitrogen-free  extract  or  carbo- 
hydrates are  used  by  the  animal  to  produce  muscular  force,  hea 
to  keep  the  animal  warm  and  for  building  up  body  fat 
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Fat  or  Oil.  — All  are  familiar  with  the  nature  of  the  oils  from 
foods  like  cotton-seed  oil,  corn  oil,  linseed  oil,  etc.  They  serve  the 
same  purpose  to  the  animal  that  the  nitrogen-free  extract  does. 
One  pound  of  oil  will  furnish  nearly  as  much  heat  as  two  and  one- 
halt  pounds  of  starch  or  carbohydrates. 

Grude  Fiber  is  the  woody  portion,  and  paper,  sawdust,  etc.,  are 
good  illustrations.  The  nutritive  value  of  fiber  is  small,  but 
mechanically  it  serves  a  useful  purpose  in  foods  for  animals  that 
"  chew  the  cud  "  or  remasticAte  their  food.  Observe  in  the  sam- 
ples the  large  amount  of  fiber  in  hay  and  the  small  amount  in  com 
meaL 

The  eight  foods  exhibited  have  about  the  following  chemical 
composition,  or  in  100  pounds  of  each  food  there  are  as  shown 
below : 


Water. 


Ash. 


Albumi- 
noids. 


Grade 
fibre. 


Nitrogen- 
free  ex- 
tract 


Fat 


Maize  foraflre 

Manirolds 

.Milk ,.... 

Timothy  hay 

CHoverhay 

Corn  meal 

Wheat  bran 

Ootton-seed  meal 


80.66 
91.76 
86.80 
16.36 
16.36 
17.08 
18.71 
11.06 


.99 
1.03 

.70 
4.16 
6.60 
1.30 
6.63 
7.39 


1.64 
1.63 
4.43 
6.69 
12.06 
8.90 
14.66 
40.66 


6.10 
.86 


26.88 
26.99 

1.74 
10.83 

3.66 


10.07 
4.67 
•3.96 
44.83 
87.63 
67.16 
62.26 
23.86 


.10 
6.19 
2.69 
3.48 
2.89 
8.U 
13.67 


•  Sufirar. 

Few  realize  the  amount  of  fertilizing  matter  contained  in  one 

ton  of  the  several  foods  shown  in  the  exhibit.    Are  you  aware, 

farmers,  that  when  you  sell  one  ton  of  hay  you  remove  from  your 

farm  fertilizing  matter  that  has  cost  you  in  commercial  fertilizer 

as  follows : 

Value  fer- 
tilizlnff  mat- 
ter in  1  ton. 


Or  when  you  buy  one  ton  of  com  meal  or  cotton-seed  meal  they 
have  a  fertilizing  value  as  follows : 

Fertilizing 
Value. 

One  ton  corn  meal $6  81 

One  ton  cotton-seed  meal 28  68 
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The  difference  in  fertilizing  constitaents  between  com  meal 
and  cotton-seed  meal  is  very  marked. 

The  following  table  gives  the  amount  of  nitrogen,  phosphoric 
acid  and  potash  in  one  ton  of  the  eight  foods : 


Phos- 
Nltroffen.      phorie 
aoid. 


Potash.  >    Value. 


Maize  forage  — 

ManffoldB  

Milk  

Timothy  hay 

Bed  oIoYer  hay  . . 

Com  meal 

Wheat  bran , 

Cotton-seed  iheal 


1198 
1  70 
3  94 
S  48 
830 
«81 
13  10 
28  88 


The  Bulletins  published  by  the  Station  will  be  sent  free  to  any 
farmer  applying  for  them.  A  Bulletin  will  soon  be  published 
showing  the  chemical  composition  of  foods,  and  their  digestibility, 
also  giving  some  rations  calculated  for  milk  production,  and  the 
rations  fed  by  some  of  the  leading  dairymen  of  New  York  State. 

While  in  this  interesting  exhibit  there  was  not  a  fact  which  has 
not  been  presented  over  and  over  again  to  every  intelligent  farmer, 
the  facts  presented  in  this  manner  impressed  themselves  in  a 
remarkable  way  upon  all  who  inspected  this  exhibit,  and  beyond 
doubt  the  dry  figures  which  are  given  hereafter  to  represent  the 
percentage  of  carbohydrates,  albuminoids,  fats,  fiber,  ash  and 
water  which  make  up  the  several  foods  and  productis  of  the  farm, 
will  have  a  fuller  meaning  to  those  who  were  so  fortunate  as  to 
have  inspected  this  interesting  exhibit 

It  is  interesting  also  to  have  observed  that  the  number  of  those 
visiting  the  Station  is  rapidly  increasing,  hardly  a  day  passing 
during  which  the  work  being  done  is  not  subjected  to  inspection 
upon  the  part  of  persons  from  different  sections  of  the  State  and 
of  the  country. 

Frequently  granges  and  local  agricultural  societies  in  a  body 
come  to  spend  a  day  in  looking  over  the  farm  and  the  stock,  and 
during  the  season  there  have  been  frequent  visits  made  by  a 
committee  of  the  State  Grange,  appointed  for  the  purpose  of 
watching  and  reporting  the  progress  of  the  work  going  on  at  the 
Station* 
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Of  course,  this  increasing  interest  in  the  experimental  work  in 
behalf  of  agriculture,  is  very  gratifying  as  evidence  that  many  of 
our  farmers  have  come  to  appreciate  the  fact  that  what  science 
has  already  accomplished  in  behalf  of  the  other  arts,  it  may  also 
do  for  agriculture,  so  soon  as  its  aid  is  accepted,  its  methods 
understood  and  its  teachings  adopted.  Indeed,  it  has  been  said 
,that  "  if  to-day  one  should  name  the  art  which  is  nearest  perfec- 
tion he  would  select  the  one  which  has  f ellowshipped  most  closely 
with  science." 

Finally,  I  desire  to  suitably  recognize  the  faithfulness  and  zeal 
with  which  those  who  have  been  associated  with  me  in  the  work 
of  the  Station  have  performed  their  several  duties.  It  is,  of  couse, 
impossible,  even  in  the  divisions  which  are  made  in  the  matter  of 
the  report,  to  do  full  justice  to  those  whose  names  do  not  appear, 
and  yet  without  whose  cooperation  and  faithful  labors  the  work 
.could  not  have  been  accomplished. 

It  is  hoped  that  as  the  value  of  the  work  of  investigation  here 
being  done,  and  that  for  which  preparations  have  been  made  shall 
be  more  fully  appreciated,  there  will  be  granted  increased  facili- 
ties and  a  larger  force  to  carry  these  investigations  to  speedy 
conclusion,  for  it  must  not  be  forgotten  that  an  institution  such  as 
this  is  must,  if  its  opportunities  for  good  are  recognized  and 
improved,  be  in  its  very  nature  a  growing  institution,  and  there- 
fore demands  and  should  be  provided  with  the  necessary  means 
for  development 

It  is  obvious  that  the  character  of  the  work  properly  belonging 
to  a  Station  which  professes  to  pursue  investigations  in  the  various 
departments  of  agricultural  science  and  give  advice  to  those 
seeking  information  and  guidance  concerning  their  practice,  is  in 
pressing  need  of  a  corps  of  scientists  in  no  respect  inferior  to 
those  whose  duties  are  limited  to  giving  instruction  in  our  colleges 
and  schools  of  agriculture.  Indeed,  it  would  seem  that  there  was 
the  greater  need  that  those  whose  advice  is  sought  and  whose 
suggestions  are  to  be  at  once  carried  into  practice  should  in  every 
case  be  the  best  attainable  authorities  in  their  several  departments 
of  knowledge  ;  in  short,  that  there  should  be  no  "blind  leaders  of 
the  blind,"  especially  along  a  way  so  beset  with  difficulty  so 
greatly  demanding  intelligent  guidance. 
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Gifts. 

The  following  gifts  have  been  made  to  the  Station  since  the 
publication  of  the  last  report : 

January  12.  Of  H.  S.  Bonnell,  Waterloo,  N.  T.,  one-half  bushel 
of  a  new  seedling  potato. 

January  17.  Of  H.  A.  March  &  Co.,  Fidalgo,  Washington,  two 
packets  of  American-grown  cauliflower  seed. 

January  21.  Of  Dr.  E.  Lewis  Sturtevant,  South  Framingham, 
Mass.,  one  package  of  grape  cuttings. 

January  28.  Of  C.  S.  Goodwin,  Ashfield,  Mass,,  one  package  of 
lettuce  seed. 

Feburary  12.  Of  C.  L.  Hopkins,  Acting  Pomologist,  Depart- 
ment of  Agriculture,  Washington,  D.  C,  cions  of  Kelsey  Japan 
plum. 

February  25.  Of  James  Vick,  Rochester,  N-  T.,  five  packets  of 
vegetable  seeds. 

February  26.  Of  Department  of  Agriculture,  Washington,  D.  C, 
forty-eight  packets  of  vegetable  seeds. 

March  4  Of  0.  L.  Haven,  Southport,  N.  T.,  twelve  ounces  of 
Evergreen  sweet  corn. 

March  4  Of  John  Rovana,  Keokuk,  la.,  two  plant  protectors. 

March  5.  Of  Syracuse  Chilled  Plow  Co.,  Syracuse,  N.  T.,  one 
reversible  sulky  plow,  one  road  scraper  and  one  spring-tooth 
harrow. 

March  6.  Of  J.  C.  Suflferns,  Voorhies,  HL,  one  package  each  of 
Suffem's  Champion  and  White  Pearl  corn. 

'  March  6.  Of  K.  Tamari,  Imperial  College  of  Agriculture  and 
Forestry,  Komaba,  Tokio,  Japan,  a  package  of  cions  of  various 
Japan  fruits. 

March  11.  Of  Ellwanger  &  Bairy,  Rochester,  N.  T.,  four  pack- 
ages of  grass  seeds,  comprising  many  varieties,  and  two  grape  vines. 

March  11.  Of  Oscar  H.  Will,  Bismarck,  Dakota,  one  quart  ea>ch 
of  Pride  of  Dakota  and  White  Flint  corn. 

March  14  Of  R  Douglas  &  Sons,  Waukegan,  HL,  ten  speci- 
mens of  evergreen  trees  for  Arboretum. 

March  16.  Of  Northrup,  Braslan  &  Goodwin  Co.,  Minneapolis, 
Minn.,  ten  packages  of  seed  and  a  sample  of  Minnesota  King  com. 

March  16.  Of  United  States  Department  of  Agriculture,  Wash* 
ington,  D.  C,  one  quart  each  of  four  varieties  of  corn  ;  four  quarts 
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each  of  two  varieties  of  oats  ;  one  quart  each  of  seven  kinds  of 
grass  seed,  and  nine  packets  of  other  kinds  of  seed. 

March  23.  Of  V.  H.  Hallock  &  Son,  Queens,  N.  Y.,  four  packets 
of  vegetable  seed. 

March  27.  Of  J.  H.  Evans,  Lewiston,  Idaho  Territory,  two  pear 
trees. 

March  27.  Of  S.  Frogner,  Herman,  Minn.,  two  pounds  of  seed- 
ling potatoes. 

March  28.  Of  Benjamin  Buckman,  Farmindale,  IlL,  a  quantity 
of  apple,  pear  and  quince  cions. 

March  29.  Of  James  J.  H.  Gregory,  Marblehead,  Mass.,  two 
tubers  New  Queen  potato. 

April  3.  Of  G.  H.  and  J.  H.  Hale,  South  Glastonbury,  onn. 
twelve  plants  of  Earhart  raspberry. 

April  3.  Of  M.  H.  Ooleman,  Geneva,  N.  Y.,  thirty-one  plants  of 
seedling  raspberry. 

April  3.  Of  Stayman  &  Black,  Leavenworth,  Kan.,  thirty  straw- 
berry and  raspberry  plants  and  one  vine  of  No.  47  white  grape. 

April  6.  Of  L  W.  Hoag,  Pawling,  N.  Y,  some  plum  cions. 

April  6.  Of  the  Gifford  Manufacturing  Co.,  Watertown,  N.  Y., 
one  revolving  serated  churn,  No.  2. 

April  5.  Of  J.  T.  Lovett,  Little  Silver,  N.  J.,  thirty-six  straw- 
berry plants. 

April  6.  Of  T.  0.  Davenport,  Philadelphia,  Pa.,  one  tuber  each 
of  two  varieties  of  the  potato. 

April  6.  Of  J.  F.  Coffin,  Westland,  Ind.,  three  vines  of  Mary's 
Favorite  grape. 

April  8.  Of  Wm.  Parry,  Parry,  N.  J.,  twenty-three  varieties  of 
large  and  small  fruits. 

April  9.  Of  Dorchester  &  Bose,  Geneva,  N.  Y,  one  package  of 
salsify  seed. 

April  9.  Of  A.  P.  Bose,  Geneva,  N.  Y,  a  quantity  of  American 
Seedling  persimmons. 

April  11.  Of  S.  C.  DeCou,  West  Moorestown,  N.  J.,  thirty  plants 
of  the  Felton  strawberry. 

April  11.  Of  N.  Hallock,  Creedmoor,  N.  Y,  some  tubers  of 
Early  Bed  potato. 

April  12.  Of  G.  A.  Esenberger,  Sr.,  212  West  Side  Square, 
Bloomington,  HI.,  vines  of  fourteen  varieties  of  the  grape. 
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April  12.  Of  Chase  Brothers  Nursery  Co.,  Rochester,  N.  T.,  two 
trees  of  the  "  Bartseckle  "  pear. 

April  12.  Of  O.  H.  Alexander,  Charlotte,  Vi,  fonr  packf^es  of 
beans  and  some  raspberj  plants. 

April  15.  Of  John  Laws,  Geneva,  N.  T.,  one  vine  of  the  Jennie 
May  grape. 

April  15.  Of  Nauvoo  Fruit  Growers  Association,  Nauvoo,  111., 
twelve  plants  of  Lady  Busk  strawberry. 

April  15.  Of  F.  R  Palmer  &  Son,  Mansfield,  Ohio,  sixteen 
raspberry  plants. 

April  17.  Of  Ezra  G.  Smith,  Manchester,  N.  T.,  five  raspberry 
plants. 

April  18.  Of  Delano  Moore,  Presque  Isle,  Me.,  one  package  of 
turnip  seed. 

April  19.  Of  W.  D.  Barnes,  Middlehope,  N.  T.,  one  vine  each 
of  two  varieties  of  grapes. 

April  19.  Of  Geo.  W.  Brooks,  Bath,  Me.,  two  tubers  each  of 
four  varieties  of  the  potato. 

April  19.  Of  John  Burdett,  Lasalle,  N.  T.,  twenty-four  straw- 
berry plants. 
.  April  22.  Of  Hugo  Beyer,  New  London,  Iowa,  eight  varieties  of 
seed. 

April  22.  Of  D.  S.  Marvin,  Watertown.  N.  T.,  two  vines  each'  of 
two  varieties  of  the  grape. 

April  24  Of  0.  M.  Winslow,  Brandon,  Vt.,  Ayrshire  bull. 

April  25.  Of  W.  D.  Gunn,  Clintondale,  N.  T.,  two  vines  of  the 
Alice  grape. 

April  26.  Of  Z.  H.  Harris,  2  Norton  street,  Rochester,  N.  T., 
one  plant  of  the  Sweet  Damson  plum  and  two  plants  of  a  rasp- 
berry seedling. 

April  26.  Of  H.  B.  C.  Watson,  West  Farms,  N.  T.,  Ayrshire 
heifer. 

April  27.  Of  A.  J.  Caywood  &  Son,  Marlboro,  N.  T.,  six  MUn- 
niewaska  blackberry  plants. 

April  26.  Of  Alfred  Boyd,  Toronto,  Canada,  a  sample  of 
"theffi" 

April  27.  Of  Green's  Nursery  Co.,  Rochester,  N.  T.,  six  plants 
of  the  Cloud  strawberry. 

April  27.  Of  D.  H.  Talbott,  Sioux  City,  Iowa,  a  sample  of  Hul- 
less  Black  barley. 
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April  27.  Of  R  E.  McAllister,  22  Dey  street,  New  York,  N,  T., 
one  package  of  Alfalfa  or  Lucerne. 

April  29.  Of  Green  Mont  Nurseries,  Dansville,  N.  Y.,  two  peach 
trees. 

April  29.  Of  G.  D.  Howe,  North  Hadley,  Mass.,  a  sample*  of 
Howe's  Premium  potato. 

April  29.  Of  S.  K.  Kramer,  Gahanna,  Ohio,  plants  of  Viola 
strawberry. 

April  30.  Of  Sherman  &  Crouch,  Sidney,  N.  Y.,  six  plant 
protectors. 

April  30.  Of  W.  M.  Benninger,  Walnutport,  Pa.,  sample  of  threa 
varieties  of  the  potato. 

May  1.  Of  B.  F,  Smith,  Lawrence,  Kan.,  a  quantity  of  straw- 
berry plants. 

May  1.  Of  A.  S.  Tubbs,  Mexico,  N.  Y.,  Ayrshire  heifer. 

May  2.  Of  Obadiah  Brown,  Providence,  R  I.,  Ayrshire  heifer. 

May  6.  Of  J.  Hatt,  Argentine,  Mich.,  a  sample  of  a  new  variety 
of  the  bean. 

May  7.  Of  Frank  Ford  &  Sons,  Ravenna,  Ohio,  110  strawberry 
and  raspberry  plants. 

May  9.  Ot  S.  W.  Hopkins,  Geneva,  N.  Y.,  four  packages  of  seeds. 

May  11.  Of  L.  S.  Drew,  Burlington,  Vt,  Ayrshire  heifer. 

May  14  Of  A.  N.  Jones,  Le  Boy,  N.  Y.,  samples  of  new  potatoes, 
com  and  beans. 

May  14  Of  C.  J.  Baldridge,  Kendaia,  Seneca  Co.,  N.  Y.,  a 
sample  of  Baldridge  Seedling  potato. 

May  16.  Of  N.  B.  l^eeney  &  Son,  Le  Roy,  N.  Y.,  samples  of  four 
varieties  each  of  peas  and  beans. 

May  22.  Of  A.  T.  Cook,  Clinton  Hollow,  N.  Y.,  a  sample  pack- 
age  of  Netted  Giant  muskmelon. 

June  19.  Of  Grossman  Broa,  Rochester,  N.  Y.,  one  quart 
each  of  Southern  Fodder  or  Sheep  Tooth,  Red  Cob,  Ensilage  and 
Stowell's  Evergreen  Sweet  com. 

June  25.  Of  Daniel  Batchelor,  Utica,  N.  Y.,  one  package  each 
of  Crested  Dog's  Tail  and  Yellow  Oat  grass,  and  one  Kent  plum 
tree. 

July  27.  Of  L.  W.  Goodell,  D wight,  Mass.,  four  packages  of 
pansy  seed  and  eight  packages  of  water  lily  seed, 

December  12.  Of  the  American  Guernsey  Cattle  club,  two 
Guernsey  heifers  and  two  Guernsey  steers. 
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Of  Holstein-Friesian  Assooiation,  four  heifers,  one  bull  and  one 
steer. 

Of  F.  Bronson,  Southport,  Conn.,  one  Jersey  heifer. 

Of  Hon..  E.  Burnett,  Southboro,  Mass.,  one  Jersey  heifer. 

Of  Dr.  H.  M.  Howe,  Bristol,  R  L,  one  Jersey  heifer. 

Of  J.  Montgomery  Sears,  Southboro,  Mass.,  one  Jersey  bull. 

In  addition'  to  the  above  the  station  has  received  gratuitously 
during  the  past  year  the  following  newspapers  and  periodioalsy 
which  gifts  are  hereby  acknowledged  : 

Newspapers  and  Periodicals  Presented  to  the  Station. 
American  Farmer  and  Horticulturist,  Lakewood,  Ohio. 
American  Florist,  Chicago,  111. 
American  Bural  Home,  Bochester,  N.  T. 
American  Cultivator,  Boston,  Mass. 
American  Poultry  Yard,  Hartford,  Conn. 
Agricultural  Epitomist,  Indianapolis,  Ind. 
American  Garden,  New  York,  N.  Y. 
American  Agriculturist,  New  York,  N.  Y. 
American  Grange  Bulletin,  Cincinnati,  Ohio. 
American  Dairyman,  New  York,  N.  Y. 
Country  Gentleman,  Albany,  N.  Y. 
Cornucopia  or  Southern  Horn  of  Plenty,  Norfolk,  Va. 
Chicago  Journal  of  Commerce,  Chicago,  IlL 
Chautauqua  Farmer,  Dunkirk,  N.  Y. 
Colman's  Bural  World,  St.  Louis,  Mo. 
Courier  and  Farmer,  Federalsburg,  Md. 
Canadian  Entomologist,  London,  Canada. 
Courier,  Geneva,  N.  Y. 
Canadian  Horticulturist,  Grimsby,  Canada. 
Every  Week,  Angelica,  N.  Y. 
Farmers'  Advocate,  London,  Canada. 
Farm  Journal,  Philadelphia,  Pa. 
Farm  and  Implement  News,  Chicago,  HL 
Farm  and  Homn,  Springfield,  Mass. 
Farmers'  Beview,  Chicago,  111. 
Farmers'  Club  Journal,  Hornellsville,  N.  Y. 
Fanciers'  Journal,  Philadelphia,  Pa. 
Florists'  Exchange,  New  York,  N.  Y. 
Farmers'  Home,  Dayton,  Ohio. 
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Fruit  and  Grape  Grower,  Charlottesville,  Va. 

Geneva  Gazette,  Geneva,  N.  T. 

Holstein-Friesian  Register,  Brattleboro,  Y t 

Home  and  Farm,  Louisville,  Ey. 

Homestead,  Des  Moines,  Iowa. 

Husbandman,  Elmira,  N.  Y. 

Hoard's  Dairyman,  Fort  Atkinson,  Wis. 

International  Horticulturist,  New  York,  N.  Y. 

Jersey  Bulletin,  Indianapolis,  Ind. 

Ladies'  Home  Companion,  Philadelphia,  Pa. 

Maritime  Agriculturist,  Sackville,  N.  B. 

Mirror  and  Farmer,  Manchester,  N.  H. 

Massachusetts  Ploughman,  Boston,  Mass. 

Maryland  Farmer,  Baltimore,  Md. 

National  Farm  and  Fireside,  Washington,  D.  C. 

Nebraska  Farmer,  Lincoln,  Neb. 

National  Economist,  Tyashington,  D.  C. 

National  Stockman  and  Farmer,  Pittsburg,  Pa. 

New  England  Farmer,  Boston,  Mass. 

New  England  Homestead,  Springfield,  Mass. 

New  York  Tribune,  New  York,  N.  Y.    (Weekly  edition. 

Ornamental  and  Forest  Tree  Grower,  Marinetta,  Wis. 

Orchard  and  Garden,  Little  Silver,  N.  J. 

Orange  County  Farmer,  Port  Jervis,  N.  Y. 

Ohio  Farmer,  Cleveland,  Ohio. 

Orange  Judd  Farmer,  Chicago,  HL 

Practical  Electricity,  Boston,  Mass. 

Prairie  Farmer,  Chicago,  HI. 

Piiultry  Monthly,  Albany,  N.  Y. 

Popular  Gardening,  Buffalo,  N.  Y. 

Rural  and  Poultry  World,  Syracuse,  N.  Y. 

Rural  New  Yorker,  New  York,  N.  Y. 

Sanitary  Volunteer,  Concord,  N.  H. 

Southern  Cultivator,  Atlanta,  Ga. 

Semi-Tropical  Planter,  San  Diego,  CaL 

Swine  Breeders'  Journal,  Indianapolis,  Ind. 

Southern  Planter,  Richmond,  Va. 

Sugar  Beet,  Philadelphia,  Pa. 

Trade  Journal,  New  York,  N.  Y. 

Vick's  Illustrated  Monthly  Magazine,  Rochester,  N.  Y. 
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World,  New  York,  N.  T.     (Weekly  edition.) 

Weekly  Press,  Philadelphia,  Pa. 

Wool  Journal,  Chicago,  HL 

Western  Resources,  Lincoln,  Neb. 

Western  Plowman,  Moline,  Illinois  and  St.  Louis,  Mo. 

In  addition  to  the  above,  the  Station  has  regularly  received,  in 
exchange,  the  bulletins  and  reports  from  the  several  Experiment 
Stations  and  Agricultural  Colleges  of  this  country. 

The  accompanying  plate  gives  a  view  of  the  Station  buildings. 
It  is  taken  from  the  northeast.  It  shows  on  the  extreme  left  the 
windmill  used  for  pumping  liquid  from  the  reservoirs  beneath  the 
manure  platform  which  is  directly  north  and  between  the  wind- 
mill and  the  new  bam,  upon  the  left  of  which  are  the  cattle  yards. 
To  the  right  of  the  new  barn  are  the  old  bams,  which  have  been 
roofed  with  iron,  and  the  basements  of  which  have  been  converted 
into  piggeries,  and  upon  the  right  hand  are  the  horse  bam  and 
experiment  bam,  with  the  hot-house  in  front  and  the  seven 
lysimeters  in  the  foreground. 
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